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Abstract 
PV sector in Greece started to develop in 2008. Relevant legislations provided 
significant motivations for the installations of PV plants either on fields or on roofs. 
Until now around 4-5MWs of power have been installed. According to the data 
provided by the producers of photovoltaics, their lifetime exceeds 25 years, as they 
guarantee that until 25 years of use their peak power will not get lower than 80% of 
its initial value. In combination with relevant studies by Jungbluth, 2009, we can 
conclude that around 30 years of use they will reach the end of their lifetime. Since, as 
all industrial products, PV panels will not reach the end of their life cycle at the same 
time, it is essential to have an estimation regarding the exact time when they will 
become obsolete. At that time, a significant waste stream will be created so each 
country has to be ready to deal with it to minimize the environmental impacts. For the 
minimization of the impacts, it is essential to find out the exact quantities of PV 
panels and of the materials these panels consist of in order to set the basis for the 
development of appropriate treatment facilities. The quantities and their spatial 
distribution in Greece can assist decision-makers and policy-makers to identify the 
appropriate locations for the development of collection points and the optimal 
location for the establishment of treatment facilities.  
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1. Introduction 
1.1 The problem 
The photovoltaic (PV) sector is a fast growing sector, especially in Greece, due to the 
relatively good weather conditions. Up to date, almost 2.5 GWp have been installed 
nationally. Even though the economic recession is currently at its peak, the 
photovoltaic sector is still active and continues to develop. However, all PV 
installations have a certain lifetime which is estimated in the order 20-25 years 
according to the length of the contracts that have been signed between the Public 
Power Corporation and the investors. In this context, it is expected that after 2026, the 
a creation of a new waste stream will evolve which should be properly treated in order 
to minimise all of its effects and take advantage all the obsolete components to 
maximum possible degree. To that effect, a collective system for the end-of-life 
treatment is proposed to be established in Greece. In the framework of the Extended 
Producer Responsibility, this collective system shall be funded by PV panels 
producers and importers.  
Several photovoltaic technologies have been introduced into the market and there are 
many emerging ones who will be introduced to the market. The main technology of 
photovoltaic panels that has been introduced to the market, are the crystalline silicon. 
They constitute 85% of the current photovoltaic market (Mints, 2011) and they also 
have long lifetime performance with their lifecycle being greater than 25 years 
(Jordan and Kurtz, 2011). The crystalline silicon modules are divided into two groups 
the single crystalline modules and the multi crystalline ones. The single crystalline 
cells have greater efficiency which ranges between 13-18% whereas the multi 
crystalline cells have an efficiency which ranges between 11-16% (Jungbluth et al, 
2009). In addition, there are also the thin film cells which consist of a layer which is 
some microns thick. The most common ones are the amorphous silicon, the cadmium 
telluride and alloys of copper, indium, gallium and diselenide. Their efficiency is 
smaller compared to the crystalline ones as it ranges between 9 and 14% according to 
the technology used.  
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1.2 Scope 
The scope of the present thesis is, first of all, to raise the environmental consciousness 
of the Greek population regarding the waste stream that will is expected to be created 
in the near future. This waste stream should be properly treated and not to be 
discarded to the environment. As a matter of fact, there is little knowledge regarding 
the treating process of the PV panels. Apart from the treatment process also, the total 
quantities are calculated as they are of vital importance in order to determine the 
proper locations for collections points and for treatment facilities to be established. 
The analysis performed shows many important findings for the quantities of valuable 
material included in photovoltaic panels which make the investment more attractive. 
All data presented in this thesis, are coming from the Public Power Corporation and 
are the most up to date ones. For year 2013, the data are until June.  
Moreover, the present thesis deals with the timeline that all these need to be created as 
the creation of the waste stream is imminent and the state has to be prepared for the 
proper treatment of it. Since not all panels will reach the end of their lifetime at the 
same time we had to identify the mean of the lifetime’s distribution and see its 
distribution to determine the year during which the panels will reach their end-of-life.  
1.3 Methodology 
The second chapter presents briefly the PV sector in Greece. At the beginning there is 
a literature section on the number and the size of the PV installation in Greece. The 
background information is based on sources such as the Hellenic Association of 
Photovoltaic Companies, the Regulatory Authority of Energy, the Operator of the 
Greek Power Network, the European Commission and the European Photovoltaic 
Industry Association. 
In the next chapter, a bibliographic research regarding the identification of the 
available techniques for the proper treatment of photovoltaic panels at the end of their 
useful life cycle is presented.  
Later on, this is followed by the development of a mathematical model for the 
identification of the locations of the quantities of each material used for the 
construction of a photovoltaic panel. In the next subchapter, there is an attempt to find 
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out when all these quantities of material will be produced in order to have the timeline 
available for the construction of treatment facilities.  
Last but not least, a chapter with the main conclusions of this thesis regarding the best 
available alternative treatment and the optimal place for the location of such facilities 
are addressed. Of course, there is also the conclusion regarding the value of materials 
included in the manufacturing of a panel in order to attract investors.  
Beneficial from this thesis, would be the Greek state which could take advantage of 
the conclusions of this thesis and support the investment of such projects. Also, all 
interested in investing in the recycling of PV panels would acquire the required 
knowledge for the proper alternative treatment of PV panels and for the proper 
location for such facilities to be placed. Lastly, Greek society will benefit more since 
new employment opportunities will be created, there will be economic growth and the 
environment will be protected.   
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2. Present status of the photovoltaic sector in Greece 
2.1 History of Photovoltaics 
The photovoltaic phenomenon was first observed by Edmund Becquerel, a French 
physician, in 1839 (Roditi, 2012). More specifically, he noticed that the electric 
current observed on platinum electrodes is increased when the light is more intense 
and when it is inside an electrolyte. In 1883 the photovoltaic cell is created in New 
York by Charles Edgar Fritts who created a cell from selenium. The great step though 
for the development of the photovoltaic sector was when Kevin Planck in 1900 
formulated the theory of the quantum theory of light.  
The development of the semiconductor transistors was the next big step towards the 
development of the photovoltaic industry. In 1954, a group of scientists announced 
the production of a silicon cell with efficiency of 6%. In 1958, there was the launch of 
a solar powered satellite which is the first time in human history in which there is a 
use of photovoltaic elements for the production of energy (Roditi, 2012).  
2.2 Photovoltaic technologies 
Most photovoltaic modules produced nowadays use silicon as a raw material for the 
production of power. The silicon modules are dominating the sector, either as 
polycrystalline, monocrystalline or amorphous. Among the three categories, the most 
widely used are the polycrystalline and the monocrystalline modules, due to the high 
efficiency and to the relatively low cost of production. As statistics show, the silicon 
modules have never been counted at a lower percentage of 80% of the modules 
commercially available. An average of 15-18% of the commercially available was 
amorphous silicon and the rest reflect the remaining available technologies.  
Figure 2.1 illustrates the PV panel production development by technology from 1980 
to 2010. Figure 2.2 illustrates the global annual PV installation until the end of 2011.  
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Figure 2.1: PV production development by technology (Gangopadhyay et al, 2013). 
 
 
Figure 2.2: Global annual PV installation by the end of 2011 (Gangopadhyay et al, 
2013).  
6 
 
 
 
The modules are divided into three generations depending on the basic raw material 
and on the maturity of the raw material used. 
The first generation of modules covers all the modules with fully commercial use and 
more specifically all the silicon crystalline modules. The second generation of 
modules includes the ones with technology under development which are the thin film 
modules, amorphous or micromorph silicon, the cadmium telluride and copper indium 
selenide and copper indium-gallium diselenide. The third generation includes modules 
which are in the very early stages of their development, such as the organic 
photovoltaics and the concentrating photovoltaics (Gangopadhyay et al, 2013). In 
Table 2.1 the main differences between these three generations are illustrated. 
2.3 The sector in Greece 
The photovoltaic sector in Greece is relatively new. Its operation in Greece started in 
the last decade and more specifically with the law 3468/06. In the framework of this 
specific legislation, a target for the photovoltaic sector to reach 790MWp until 2020 
was set (Zaxariou, 2010). Later, on 2009, a new law was introduced regarding the 
installation of photovoltaics on roofs of buildings. This law gives to the owners of the 
photovoltaic system the right/privilege to sell the produced power to the administrator 
of the power network at a certain contracted price. The selling price of the produced 
power is significantly higher than the buying price in an effort to make the investment 
more attractive to the wide public. After those legislations, a boom in the 
development of the photovoltaic sector in Greece is noticed. At the same time, there is 
legislation that enables the installation of PV plants on fields is implemented.  
Nowadays, the country has reached a satisfying number of photovoltaic installations 
either on roofs or in fields. More specifically, the installed power that has been 
installed over the last years is illustrated in Figure 2.3. Figure 2.4 depicts the installed 
PV power in MWp in Greece. 
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Table 2.1: Comparison of the three generations of PV panels (International Renewable Energy Agency, 2012).  
 1st Generation PV 2nd Generation PV 3rd Generation PV 
Technology Units Single crystalline 
silicon (sc-Si) 
Multi crystalline 
silicon (pc-Si) 
Amorphous 
silicon (α-Si) 
Copper Indium 
Gallium Diselenide 
(CIS/CIGS) 
Cadmium Telluride 
solar cells (CdTe) 
III-V compound multijunction 
Concetrated PV (CPV) 
Dye 
sensitized 
(DSSC) 
Organic or 
Polymer 
(OPV) 
Best research solar cell 
efficiency at AM 1.5 
% 24,7  10.4 Single 
junction 
13.2 Tandem 
20.3 16.5 43.5 11.1 11. 
Confirmed solar cell 
efficiency at AM 1.5 
% 20-24 14-18 6-8 10-12 8-10 36-41 8.8 8.3 
Commercial PV module 
efficiency at AM1.5 
% 15-19 13-15 5-8 7-11 8-11 25-30 1-5 1 
Confirmed PV module 
efficiency 
% 23 16 7.1/10.0 12.1 11.2 25   
Current Pv module cost USD/W <1.4 <1.4 ~0.8 ~0.9 ~0.9    
Market share in 2009 % 83 3 1 13     
Market share in 2010 % 87 2 2 9     
Maximum PV module 
outpour power 
W  320 300 120 120 120   
PV module size m2 2.0 1.4-2.5 1.4 0.6-1.0 0.72    
Area needed per kW m2 7 8 15 10 11    
State of 
commercialization 
 Mature with large 
scale production 
Mature with large 
scale production 
Early deployment 
phase, medium 
scale production 
Early deployment 
phase medium scale 
production 
Early deployment 
phase medium scale 
production 
Just commercialized, small 
scale production 
R%D 
phase 
R%D 
phase 
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Figure 2.3: Installed power of PV in Greece from 2007 until 2013 (Helapco, 2013).  
 
Figure 2.4: Installed PV power in MWp in Greece.  
The implementation of these laws provided a significant boost to the corresponding 
Greek industrial sector. A large number of industries which deal with the production 
of photovoltaic panels have been founded and also many small companies that deal 
with the trade and the installation of photovoltaic plants were developed. The founded 
industries and their capacities are presented in Table 2.2.  
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Table 2.2: Photovoltaic industries in Greece (Zahariou, 2010). 
Industries Products Capacity 
Heliosphera Thin Film 60 MWp 
Solar Cells Hellas Wafers, Cells, Modules 60 MWp 
Silcio/Piritium Wafers Cells, Modules 40 MWp 
Energy Solutions S.A. Modules 12 MWp 
Exel Group Modules 60-70 MWp 
Stel Solar Modules 15 MWp 
Consequently, apart from the founded industries, new employment options were 
created and many people were activated in this sector. According to the statistics 
issued by the European Union, the population employed in the photovoltaic sector are 
approximately 130.000 (2009) and are estimated to be 727,000 in 2020 and 1.4 
million in 2030.  
In Figure 2.5 the requests for rooftop installation is illustrated both in terms of amount 
and in terms of power and in Figure 2.6 the cumulative ones. Figures 2.7 and 2.8 
illustrate accordingly the activations of rooftop installations per month both in terms 
of power and of amount and the cumulative numbers of activations. Specific 
statistical elements regarding the PV plants in Greece are illustrated in Table 2.3. 
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Figure 2.5: Requests (amount and power) for rooftop installations per month. 
 
 
Figure 2.6: Cumulative requests (amount and power) for rooftop installations per 
month. 
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Figure 2.7: Activations (amount and power) for rooftop installations per month. 
 
 
Figure 2.8: Cumulative activations (amount and power) for rooftop installations per 
month. 
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Table 2.3: Specific statistical elements for PV plants in Greece (Regulatory Authority of Greece, 2012).  
Region Operating license Installation license Approval of environmental conditions Production license Requests for evaluation 
 Amount Total power 
(MWp) 
Amount Total power 
(MWp) 
Amount Total power 
(MWp) 
Amount Total power 
(MWp) 
Amount Total power 
(MWp) 
East Macedonia and 
Thrace 
11 25.5 40 89.1 21 53.5 101 327.6 1 100.0 
Attic 5 16.0 7 12.2 5 12.7 42 109.1 0 0.0 
North Aegean 6 0.0 0 0.0 0 0.0 6 0.0 0 0.0 
West Greece 14 39.2 41 92.0 58 171.0 142 400.6 0 0.0 
West Macedonia 4 7.8 11 24.3 16 332.2 84 876.6 0 0.0 
Epirus 5 10.8 16 28.8 12 15.7 40 74.0 0 0.0 
Thessaly 11 25.4 35 64.7 83 356.1 209 844.7 0 0.0 
Ionian Sea 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Central Macedonia 13 15.2 38 89.2 51 107.4 139 417.1 0 0.0 
Crete 8 0.8 1 0.3 0 0.0 9 1.1 0 0.0 
South Aegean 16 0.2 0 0.0 0 0.0 16 0.2 0 0.0 
Peloponnesus  21 43.2 51 174.9 52 199.8 191 778.1 0 0.0 
Central Greece 24 64.7 27 58.2 57 160.1 175 686.4 0 0.0 
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3. End of life management of photovoltaic panels  
3.1 Legislation for the end of life treatment of the photovoltaics 
Until 2012, the recycling of photovoltaics was not obligatory as they were not 
included in the WEEE Directive (Waste Electrical and Electronic Equipment). In this 
Directive, large household appliances, small household appliances, 
telecommunications equipment, consumer equipment, lighting equipment electrical 
and electronic tools, toys, leisure and sports equipment, medical devices monitoring 
and control instruments and automatic dispensers were included (Lange, 2012). 
On the 13
th
 August 2012, the amended WEEE Directive came into force. According 
to this amendment, by the first quarter of 2014 all EU members must introduce to 
their national WEEE legislation also the end of life treatment of the photovoltaics. 
Responsible for this operation will be the producers. At this point, should be 
mentioned that the term “producer” includes the manufacturers, the importers or the 
sellers and even the installers of end installations. So, it is up to each country to define 
the term “producer” and to determine the responsibilities for the whole operation 
(Lange, 2012). Photovoltaic panels are composed of many different materials, some 
of which can seriously harm the environment. An example of the composition of a 
photovoltaic panel is illustrated in Table 3.1.  
Table 3.1: Examples of composition of PV panels (European Commission, 2011).  
Material 
Crystalline 
Silicon 
Modules 
Thin film modules 
a-si CdTe CIS/CIGS 
Glass 74% 86% 95% 84% 
Aluminium 10% <1% <1% 12% 
Other components (including rare 
materials) 
16% 14% 4% 4% 
Other key materials (presenting over 
1% of composition) 
EVA, Tedlar 
backing film, 
silicon, 
adhesive 
Polyol, 
MDI 
EVA EVA 
Rare materials included Silver 
Indium, 
Germanium 
 
Indium, 
Gallium 
Presence of Cadmium (Cd) and Lead 
(Pb) 
Pb  Cd Cd 
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What is clear from Table 3.1 is that PV panels include many elements that contain a 
considerable residual value at the end of PV panels’ useful life while also it should be 
properly treated in order to minimize their effects to the environment and to the 
human. A more detailed view of the composition of crystalline PV panels is illustrated 
in table 3.2.  
Table 3.2: Detailed composition of a single crystalline PV panel (Dubey et al, 2013). 
Material % wt 
Composed glass 74 
Polymers (laminating and plastic backing) ≈6.5 
Solar cells ≈3 
Aluminium frame 10 
Zinc 0.12 
Lead <0.1 
Copper (ribbons) 0.6 
Silver <0.006 
 
3.2 Recycling methods of photovoltaic panels 
As the large portion of the waste stream of photovoltaic panels are expected after 
2025, the recycling of solar modules is not yet economically viable. A serious number 
of recycling processes are under development and two of them are currently in use. 
The first one was developed by Deutsche Solar and it is used for the recycling of 
crystalline silicon modules. The second one was developed by First Solar and it is 
used for the recycling of cadmium telluride modules. The main recycling procedures 
for the photovoltaic panels are summarized in Table 3.3. The procedure differs 
depending on the technology of the photovoltaic panel and the producer. Most of 
these procedures have successfully passed the laboratory tests’ requirements and are 
currently under development. An extremely important point regarding the recycling of 
the modules is that since most of the module is glass the treatment process is more or 
less the same that is being followed for the recycling of screens, mirrors, windscreens 
etc.  
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Table 3.3: Recycling processes (European Commission, 2011). 
Operator Procedure Size/Stage of 
development 
PV Technology 
Deutsche 
Solar AG 
Thermal separation, 
chemical processing 
Pilot production, 
ecological 
consideration 
Crystalline, thin film 
in laboratory 
First Solar 
(Solar Cells 
Inc.), BNL 
Thermal decomposition in 
inert gas 
Laboratory Crystalline 
Isofoton 
Cell recycling, swelling, 
shredding, repairable 
module 
Laboratory Crystalline 
AIST, Sharp, 
Asahi 
Wafer recycling with acids, 
solvent swelling (Cell sepa 
process), repairable module 
Laboratory Crystalline 
Photovoltech 
Repairable module Laboratory Crystalline 
BP Solar, 
Soltech, 
Seghers 
Wafer recycling with 
mineral acids, wafer 
recycling in fluidized bed 
Laboratory, 
Technical college 
Crystalline 
Pilkington 
Solar 
International 
Thermal separation Laboratory, 
Technical college 
Crystalline 
Siemens 
Solar, Shell 
Solar, Showa 
Shell 
Ferrosilicon production, 
high pressure water jet 
Laboratory Crystalline, thin film 
Other 
Module shredder, 
mechanical separation, acid 
treatment, smelter. MWI, 
concrete aggregates, road 
construction 
Laboratory Crystalline, thin film 
Disposer 
Removal of frames and 
cable, disposal, incineration 
Production All 
 
3.2.1 Deutsche Solar AG 
This treatment process commenced as a pilot scheme in 2003. Due to the high 
operational cost and to the fact that the available quantities of the waste were very 
little, the process was not economically viable and hence it stopped. However, the 
company has plans of building a special facility for the treatment of panels. The 
treatment and recycling process begins with the thermal removal of all plastic 
components. Later on, the cells, glass and metals are manually removed. Metals, 
either steel, aluminum or copper, are fed into a relevant recycling process and the 
cells are re-etched into the wafer. With the use of several chemical stages, the cells 
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get totally cleaned in order to be used for the production of new ones. The new cells 
fulfill all requirements to be used for the manufacturing of new panels. The etching 
process involves the following steps; a) all metallisation is removed, b) isotropic 
removal n+ p- doping (n+ and p- are the elements of the diodes required for the 
production of current), c) a surface finish, d) rinsing and drying. In the unfortunate 
case of a broken cell, silicon is removed from the wafers for crystallisation. Figure 3.1 
illustrates the recycling process used by Deutsche Solar.  
 
Figure 3.1: Recycling process of Deutsche solar (Bombach et al, 2006).  
The great advantage of this methodology is the fact that most elements can be 
recovered totally intact and therefore are easily reusable. When this process was still 
in use, Deutsche Solar AG reused silicon granules that resulted from this process and 
sold or sent for recycling all the remaining materials. The average recycling rate 
reached 80% without taking into consideration the possible thermal treatment of 
plastic components. Its parent group, SolarWorld, operated a “bring in” system for the 
take-back and recycling of the damaged photovoltaic (Larsen and Kari, 2009). In 
Table 3.4 the materials treated and their reuse activity, resulting from this process are 
illustrated. In Figure 3.2a some broken cells ready to be recycled are illustrated while 
Figure 3.2b presents the silicon granules that result from the whole operation. 
17 
 
 
 
Table 3.4: List of materials treated and their reuse activity (European Comission, 
2011). 
Silicon wafer Sale 
Silicon granulates Sale, own use 
Silver  Sale, metal recycling 
Aluminum Sale, metal recycling 
Steel Sale, metal recycling 
Copper Sale, metal recycling 
Glass Sale, glass recycling 
Packaging Disposal, recycling 
Remnants Disposal, mixed waste 
 
Figure 3.1a and 3.1b: Broken cells ready for recycling and silicon granules resulting 
from this operation.  
3.2.2 First solar process 
This treatment process for cadmium tellurium panels was developed in the United 
States during the end of the 1990’s and was put into operation in 2003. Its capacity is 
approximately 10 tons per day. This operation nowadays is used in three locations, 
together with the facilities of First Solar, namely in the United States, in Germany and 
in Malaysia. Because the photovoltaic waste, as it is also the case for the Deutsche 
Solar, is very little, only destroyed panels are treated.  
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The treatment process begins with the shredding of the panels. In the next step it 
passes through a hammer in order to ensure that all remaining glass pieces are broken 
into pieces of 4-5 mm. Later on, the semi-conductor films are removed by placing the 
shards of the material in a rotating stainless steel with acid and hydrogen peroxide. 
Next, the glass shards are removed from the liquid portion and with the use of a 
vibrating screen, glass is separated from the laminate material which was use to seal 
the two layers of the glass. Glass is afterwards rinsed to remove any semiconductor 
materials and then it is packaged for recycling. The liquid waste goes through a 
precipitation unit and all metal compounds found are precipitated in three stages at 
increasing pH, using sodium hydroxide. The resulting material is concentrated in a 
thickening tank for the dewatering and the resulting unrefined semiconductor 
materials are packed for the recycling by a third party. From this recycling, there are 
produced semiconductor materials for use in new panels. The most important 
materials recovered from this operation are Cadmium and Tellurium. The recycling 
process is illustrated in Figure 3.3.  
 
Figure 3.3: First solar’s recycling process. (Fthenakis, 2000). 
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Through this process around 90% by mass of the panel is recovered. Also, 90% of the 
glass is approximately recovered to be used for new panels and almost 95% of the 
semiconductor materials to be used for new ones. This process has the advantage that 
it can treat all panels, either they are at the end of their useful life cycle or they are 
broken. All First Solar panels are collected and recycled free of charge for the 
consumer. The consumer can find all contact information on the back side of the 
panel. The funding of this process derives from a separate budget created for this 
purpose. More specifically, when a panel is sold, a fee equal to the estimated cost for 
the collection and treatment of the panel is deposited into a separate account 
(European Commission, 2011). 
3.2.3 Current recycling practices 
As currently no taxation exists regarding environmental externalities, the most 
attractive solution for the production of PV panels is to extract raw material from the 
earth. This applies mostly to the silicon panels, since the silicon can be easily found in 
nature whereas cadmium, tellurium and other types of panels need more rare raw 
material.  
The fact is that the recycling of the photovoltaic panels is not yet viable due to the 
small quantities of the waste stream. As it has been estimated, for a recycling process 
to be economically feasible, a quantity of approximately 20.000 tons annualy is 
required and in order to be economically attractive a quantity of 40.000 to 50.000 tons 
per year is needed (European Commission, 2011). Up to now, the incoming material 
for recycling was either from defective installation or from production deffects. The 
main recycling activity covers the scrap material produced from the production of the 
panel. Metal and glass scrap is not discarded but it is used again in the production 
phase. Some end-of-life panels are, unfortunately, landfilled. For 2010, in Germany 
the annual waste stream is estimated in the order of 15.000 tons and of this quantity 
around 3.000 to 5.000 tons is estimated to be end of life photovoltaics. Also, the 
collection rate is estimated in the range of 20-30%, with the recycling rate to be 
almost 100% (European Commission, 2011). 
In 2007, PV CYCLE was founded in Greece and it started its operation in 2009. The 
company collects free of charge the photovoltaic panels, since 2010. This organisation 
nowadays has 245 photovoltaic producers as members, which accounts to over 90% 
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of the photovoltaic producers. PV CYCLE in the first year of its operation recycled 
through an authorised company 80 tons of modules. In the next year this number was 
increased to 1.400 tons and within the first two quarters of 2012 this figure was 2.250 
tons. Also within this period of operations, there were established some module 
collection points. Specifically, in year 2012, 270 such points were developed.  
Apart from the PV CYCLE, one more organisation was established in 2011 named 
CERES. During its first quarter of operation, it collected 500 tons of photovoltaic 
modules to be recycled. The difference between these two organisations is the fact 
that PV CYCLE recycles only glass and aluminum which represents only 16% of the 
raw material value, whereas CERES organisation recycles the whole module even if it 
is broken or burnt. In Figure 3.4 the collection points in Greece are illustrated 
(www.pv-magazine.com) and in Table 3.5 these collections points are presented with 
details.  
 
Figure 3.4: Collection points of PV CYCLE in Greece. 
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Table 3.5: List of collection points in Greece.  
Company’s name Address Internet site 
Biorecycling Ltd Alexandrou 65,12131, 
Peristeri, Greece 
www.biorecycling.gr 
BIORECYCLING LTD 
Chanea 
Dagli 7, 73100, Chanea, 
Greece 
www.biorecycling.gr 
ECO SUN LTD 4
th
 street, industrial zone of 
Lakkoma Chalkidiki, 63080, 
Lakkoma Chalkidiki, Greece 
www.ecosun.gr  
ENGAIA SA Industrial area of 
Thessaloniki, Building block 
40, DA 12a, PO Box 
1388,57022 Thessaloniki, 
Greece 
 
Filiacom S.A.  Thesi Taka, Filiates, 46300 
Thesprotia, Greece 
www.filiagroup.com.gr  
Krannich Solar Ltd Stadiou 40, 57009 Kalochori 
Thessaloniki, Greece 
www.gr.krannich-solar.com 
RSEnergy Hellas A. Vipe Volou ot 18/19, 
38221 Volos, Greece 
www.rsenergy.gr  
Stentoumis energy solution Theokritou – PEOAK 1, 
19100 Megara Attica, Greece 
www.stentoumisenergy.gr  
 
3.3 Future developments in the recycling of photovoltaics 
Deutsche Solar’s procedure focuses on silicon-based modules and First solar’s 
procedure on CdTe panels and is completing now tests regarding CIS and CIGS 
(Copper Indium Selenide and Copper Iindium Gallium Selenide) technologies. 
However, the range of products that these two methods cover may not be 
representative of the installed photovoltaic panels. In this light, when the waste 
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stream’s quantities start to increase in the near future, there may be a problem 
regarding its treatment.  
Also, the new technologies of photovoltaics should be taken into consideration for 
their end of life treatment. Dye sensitised cells, organic solar cells and hybrid cells are 
new emerging technologies and there should be some research and in these 
technologies. Also, the organic solar cells include biodegradable materials and they 
have also the risk of material degradation. Dye sensitised cells release electrons from 
titanium dioxide covered in a sunlight absorbing pigment. Furthermore, hybrid cells 
could by treated by similar processes to those that are currently implemented 
(European Commision, 2011).  
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4. Analysis of the Photovoltaic sector in Greece 
4.1 Data mining 
The data presented in the framework of the present thesis originates from the 
electronic database of the “Hellenic Electricity Distribution Network Operator S.A.” 
and more specifically from the subsector of PV and rest of RES (Renewable Energy 
Sources). Data is separated in five categories depending on the size of the installation 
and on the type of the owner. It is important to notice that this data is the only widely 
available and also the most up-to-date one. The data presented are until July 2013. 
The five aforementioned categories are the following: 
a) Installations on rooftops with installed power up to 10kWp. 
b) Installations on the open field owned by farmers. 
c) Installations on rooftops with power greater than 10kWp and smaller than 150kWp. 
d) Installations of power greater than 150kWp. 
e) Installations with application date before 2009.  
The first category refers to installations that have been installed on rooftops. These 
installations were allowed from the joint ministerial decision 1079/04.06.2009. 
According to this decision, all house owners have the possibility of installing a 
photovoltaic plant on their rooftop as long as they own the building or they have 
written confirmation of the owner that he /she agrees with the installation. Also, 
owners had to install a second renewable source such as a solar heater. 
The second category involves the installations on the open field owned by farmers. 
For this category there is a special law 1556/22.09.2010 that enables farmers to install 
a photovoltaic plant on their field. There are no special requirements regarding these 
installations apart from the ownership of the field or the written confirmation of the 
owner for the permission of the installation. 
The third category involves installations greater than 10 kWp and smaller than 
150kWp that were installed either on flat roofs or on fields. These installations are 
covered by the law 376/06.09.2010 and enabled mainly companies with extensive 
roofs to install photovoltaic panels on them.  
The fourth category involves installations of greater power that were installed in open 
field. For this category law 3851/2010 was implemented and enabled owners of fields 
to install photovoltaic panels on the field and sell the produced power to the PPC. 
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The last and fifth category covers all applications before 2009. This category is 
covered by the development law 3299/2004. According to this law and its later on 
supplements, an investor could receive up to 75% of his investment from the state.  
All these data were separated into different categories according to the year when they 
were activated and to their location. Detailed results are presented in the Appendix.  
4.2 Data processing 
The categorization of data followed a processing in order to identify the quantities 
that are expected at the end of their useful life cycle. The processing of this data was 
executed in Microsoft Excel. Figure 4.1 illustrates the installed power (MWp) per 
year.  
 
Figure 4.1: Installed power (MWp) per year.  
 
This figure illustrates a constant increase in the power installed. From 2010 to 2012 
the slope of the graph is steeper due to the fact that it corresponds to the period when 
the photovoltaics’ installations are at their peak due to the incentives provided by the 
legislation. The slope from 2012 to 2013 becomes smaller and this fact can be 
explained both by the economic crisis and by the economic instability of Greece. 
Moreover, the Operator of Electricity Market does not pay any money to the investors 
of all categories apart from the installations on rooftops. So, this is one more 
contributing factor to the fact of the pause of the development of the photovoltaic 
market.  
All data is registered in kWp. In order to calculate the expected end-of-life quantities, 
there was a need of converting the power to mass. To that end, two assumptions were 
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made. The first one is about the average power of the installed panels which was 
estimated to 200W or 0,2kW. For this assumption, a market research was carried out, 
asking installers of PV panels to give the average power installed. The results of this 
conversion are illustrated in Figure 4.3. 
 
 
Figure 4.3: Quantity (pieces) of PV panels installed (in thousands). 
 
The second assumption refers to the average weight of the panels which was 
estimated to 19.17 kg. This estimation is an average of the weight of the panels used 
in installations, according to the data given by installers. Therefore, in order to 
convert the power to mass, these steps were followed; firstly, the total power was 
divided with the power of one panel in order to calculate the number of installed 
panels. This step was realized separately for each prefecture and for each year. Then, 
these figures were summed up in order to calculate the total number of panels for 
every prefecture and for every year. Secondly, there was a multiplication of the 
number of panels with the average weight for each prefecture and year and then those 
were again summed up. Furthermore, the weight of panels was divided into the 
materials used for the construction of the panel according to the analysis of weight 
presented by Dubey et al. (2013). All results were, also, summed up in order to 
calculate the total quantities for every year, for every prefecture and for each material. 
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Figure 4.4 illustrates the total quantities of panels that are expected to require 
treatment at the end of their life cycle. All quantities are illustrated in tons.  
 
Figure 4.4: Weight (in tons) of panels to be treated at the end of their life cycle. 
 
Figure 4.5 shows the percentage of waste panel generated in every prefecture. The 
largest amounts of waste panels are expected to be generated in the prefectures of 
Attiki, Voiotia and Aitoloakarnania, which have the largest share in installations of 
PV panels. Similar conclusions can be drawn by studying all materials, since the 
quantity of each material is proportional to the mass of the PV panels installed. The 
total amounts of PV waste are illustrated in Figure 4.6 for every region studied. The 
figures are in thousands of tons.  
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Figure 4.5: Percentage of waste panel in each prefecture.  
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Figure 4.6: Total amount (in thousand tons) of photovoltaic waste. 
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Since the data required for the calculation of the materials’ quantities were available, 
the calculations were executed in order to calculate the quantities of each material 
which will be produced at the end of the useful life cycle. Figure 4.7 illustrates the 
amount of waste of each material that will be generated after the end of the panels’ 
life cycle according to the year when those were installed while Table 4.1 illustrates 
the total amount of material that will require end-of-life treatment. 
 
Figure 4.7: Quantity (in tons) of waste generated from the recycling of PV panels.  
 
Table 4.1: Total amounts of materials for recycling.  
Material Amount (tons) 
Glass 133,075 
Polymers 11,869 
Solar cells 5,395 
Aluminium frame 17,984 
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Other 10,024 
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According to the performed calculations, significant quantities of materials are 
expected to be produced. Based on the assumptions almost eleven tons of silver will 
be produced and more than one thousand and seventy eight tons of copper. Such 
quantities are, obviously, of critical importance, not only environmentally but also 
economically. Only by calculating selling prices of these quantities may present 
serious profit for the involved stakeholders. Also, zinc and lead will be produced in 
significant quantities which have also considerable value and surely are of critical 
importance for a number of critical industrial sectors.  
4.3 Simulation of collected quantities of PV panels 
The expected lifetime of a photovoltaic panel is estimated at 30 years (Jungbluth et al, 
2009). However, not all panels are expected to stop working and become obsolete at 
the same time. Some will stop working in 20, some in 25, while other may continue 
generate energy after 40 years. Therefore, in order to estimate the quantities at a 
proper base a simulation was carried out in order to have better estimations regarding 
the years that the quantities of end-of-life panels will be produced. This simulation 
was carried out in Microsoft Excel with the use of RNG function. To carry out this 
simulation, the distribution of the lifetime of the panels had to be set. Distribution X
2
 
was selected on the grounds that few panels are expected to breakdown before 30 
years of operation and the majority will breakdown after 30 years of operation. With 
the assistance of the RNG function we were able to calculate the exact year when the 
thousand of panels are expected to breakdown. Furthermore, we could calculate the 
expected amount of material to be produced for every year. Figure 4.2 illustrates the 
average quantity of panels that are expected to breakdown from year 2025 to 2050 
and Table 4.3 illustrates the quantities of materials to be produced for each year. It 
should be made clear that the figures, presented in the aforementioned figure and 
table, refer only to those PV panels installed in the period 2008- June 2013. Obviously 
those quantities will be probably increased if the panels that will be installed in the 
future are also added. 
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Figure 4.2: Average (thousand of panels) of obsolete PV panels to be produced for each year.  
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Table 4.3: Quantities (kg) of each material to be produced.  
 Total Weight Glass Polymers Solar 
Cells 
Aluminium 
frame 
Zinc Lead Copper Silver Other 
2025 11,118.60 8,227.76 733.83 333.56 1,111.86 13.34 11.12 66.71 0.67 619.75 
2026 16,102.80 11,916.07 1,062.78 483.08 1,610.28 19.32 16.10 96.62 0.97 897.57 
2027 22,812.30 16,881.10 1,505.61 684.37 2,281.23 27.37 22.81 136.87 1.37 1,271.56 
2028 30,672.00 22,697.28 2,024.35 920.16 3,067.20 36.81 30.67 184.03 1.84 1,709.66 
2029 42,557.40 31,492.48 2,808.79 1,276.72 4,255.74 51.07 42.56 255.34 2.55 2,372.15 
2030 51,950.70 38,443.52 3,428.75 1,558.52 5,195.07 62.34 51.95 311.70 3.12 2,895.73 
2031 60,193.80 44,543.41 3,972.79 1,805.81 6,019.38 72.23 60.19 361.16 3.61 3,355.20 
2032 66,519.90 49,224.73 4,390.31 1,995.60 6,651.99 79.82 66.52 399.12 3.99 3,707.82 
2033 75,338.10 55,750.19 4,972.31 2,260.14 7,533.81 90.41 75.34 452.03 4.52 4,199.35 
2034 78,213.60 57,878.06 5,162.10 2,346.41 7,821.36 93.86 78.21 469.28 4.69 4,359.63 
2035 81,280.80 60,147.79 5,364.53 2,438.42 8,128.08 97.54 81.28 487.68 4.88 4,530.59 
2036 84,156.30 62,275.66 5,554.32 2,524.69 8,415.63 100.99 84.16 504.94 5.05 4,690.87 
2037 86,073.30 63,694.24 5,680.84 2,582.20 8,607.33 103.29 86.07 516.44 5.16 4,797.73 
2038 82,814.40 61,282.66 5,465.75 2,484.43 8,281.44 99.38 82.81 496.89 4.97 4,616.07 
2039 82,814.40 61,282.66 5,465.75 2,484.43 8,281.44 99.38 82.81 496.89 4.97 4,616.07 
2040 80,514.00 59,580.36 5,313.92 2,415.42 8,051.40 96.62 80.51 483.08 4.83 4,487.85 
2041 78,788.70 58,303.64 5,200.05 2,363.66 7,878.87 94.55 78.79 472.73 4.73 4,391.68 
2042 73,996.20 54,757.19 4,883.75 2,219.89 7,399.62 88.80 74.00 443.98 4.44 4,124.55 
2043 73,612.80 54,473.47 4,858.44 2,208.38 7,361.28 88.34 73.61 441.68 4.42 4,103.18 
2044 68,820.30 50,927.02 4,542.14 2,064.61 6,882.03 82.58 68.82 412.92 4.13 3,836.04 
2045 63,452.70 46,955.00 4,187.88 1,903.58 6,345.27 76.14 63.45 380.72 3.81 3,536.85 
2046 57,893.40 42,841.12 3,820.96 1,736.80 5,789.34 69.47 57.89 347.36 3.47 3,226.98 
2047 54,826.20 40,571.39 3,618.53 1,644.79 5,482.62 65.79 54.83 328.96 3.29 3,056.01 
2048 45,816.30 33,904.06 3,023.88 1,374.49 4,581.63 54.98 45.82 274.90 2.75 2,553.80 
2049 38,915.10 28,797.17 2,568.40 1,167.45 3,891.51 46.70 38.92 233.49 2.33 2,169.13 
2050 35,464.50 26,243.73 2,340.66 1,063.94 3,546.45 42.56 35.46 212.79 2.13 1,976.79 
33 
 
 
 
5.Conclusions 
The photovoltaic sector in Greece started to develop in 2006 with the help of the 
relevant legislation. The relevant national law 3468/2006 provided significant 
economic incentives for the investors to install photovoltaic plants on their fields. 
Although the law was implemented during 2006, the installations commenced only in 
2008, mostly due to bureaucratic reasons and to the fact that until then, the technology 
of PVs was not yet mature (Statistics of PPC, 2013). Thus, the first large-scaled 
installations were materialized in 2008. 
Later on, the legislation regarding installations on building roofs provided a 
significant boost to the sector, creating many working positions as well as a large 
amount of involved companies which deal either with the trading of PV panels or with 
the installation, or with both. The legislation was also giving significant economic 
incentives in order to attract citizens to install PV panels on their roofs.  
At the same time, a new legislation on the installation of PV panels in fields owned by 
farmers was implemented. Many farmers applied for such installations since the 
economic incentives and for this category were very strong. Last but not least, the PV 
installations were expanded into two different categories: the first one was about 
rooftop installations greater than 10kWp and the second one was about installations 
on fields with power up to 1MWp.  
All aforementioned categories of PV installations were selling the produced power to 
the Public Power Company with a price significantly higher than the price that 
customers are buying the power. In this light, the boost to the sector was inevitable. 
All those legislations that were implemented were later on modified by presidential 
decrees which had mainly two targets: firstly to reduce bureaucracy and secondly to 
make the investment more attractive to citizens.  
The boost of the sector stopped around 2013, mainly due to the economic crisis in 
Greece and to the unstable economic environment. The economic crisis affected the 
sector as people could not easily afford the investment cost for the installations and at 
the same time there was a significant reduction to the price that investors sold the 
power to Public Power Company, making the investment not so attractive, as in the 
near past.  
During the period 2008-2013 many photovoltaic plants were installed. As all 
industrial products, photovoltaics have a certain life time. The majority of panels’ 
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producers give a guarantee that the power of a panel will not get lower than 80% of its 
peak power within the first 25 years of use. This leads to the conclusion that there is a 
physical degradation of the panel. Unfortunately, as the photovoltaic technology is not 
yet mature enough, there are is no hard evidence concerning the exact life time of a 
PV panel. Since the companies give the customers a guarantee of 25 years of good 
efficiency, one can conclude that the lifetime is more than 25 years. Studies that have 
been conducted regarding the life cycle analysis of PV panels, assuming an average 
lifetime of 30 years (Jungbluth, 2009). Taking this period as a lifetime, one can reach 
to the conclusion that around 2035 the creation of a significant waste stream will 
emerge.  
To that end, adequate infrastructure needs to be developed. So far, in Greece there are 
some collection points which collect PV panels and forward them to special facilities 
in countries abroad to be properly treated. But the waste stream, as it has been 
calculated, will be significant since many tons of panels will reach the end of their 
useful life at that time. Thus, it is of critical importance to have the proper facilities 
for the treatment of this stream. Public authorities should take into consideration these 
massive figures and push investors to create such facilities by creating relevant 
incentives. In that way, when this stream will start to be created, there will be 
adequate facilities and personnel to treat it properly. By this movement, the 
environment will be protected and at the same time employment will be created. To 
all these factors, the cost of materials recovered should also be taken into 
consideration, as valuable materials are used for the manufacturing of photovoltaics, 
such as copper and silver. Such recovered materials are expected to pay-off the 
investment costs. For example, silver’s price today is around 637,000$ or 466,000€ 
per ton. So, the benefit from silver recovery could be more than 5M€. The same 
applies for copper which values approximately 5,420€ per ton. Taking all assumptions 
into consideration the benefit from the recovered copper approximates 6M€ and this 
only refers to the panels installed only within a short period of time (2008- June 
2013). Thus, the development of such facilities will provide significant benefits since 
the value of all materials will cover the investment cost.  
From all the above, it is concluded that there is certain need for the development of 
facilities to treat properly the waste stream to be created in the near future. This 
development will give the society a serious economic boost and at the same time it 
will help the protection of the environment.  
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As a future research, the challenge is to identify the optimal location for the 
development of a recycling facility for PV panels, as well as the location of collection 
points for obsolete PV panels in order to minimize reverse logistics cost. Moreover, 
recycling fees for end-of-life PV panels could be calculated, while also a business 
plan for the development of a PV collective system could be proposed.  
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Appendix 
2008 (kWp) 
Prefecture Rooftop Farmers up to 100kW Plants up to 150 kW 1MW Rest Total for 2008 per perfecture 
Aitoloakarnania 0.00 0.00 0.00 0.00 0.00 0.00 
Argolidos 0.00 0.00 0.00 0.00 570.00 570.00 
Arcadias 0.00 0.00 0.00 0.00 0.00 0.00 
Artas 0.00 0.00 0.00 0.00 0.00 0.00 
Attikis 0.00 0.00 0.00 0.00 0.00 0.00 
Achaias 0.00 0.00 0.00 0.00 0.00 0.00 
Voiotias 0.00 0.00 0.00 0.00 0.00 0.00 
Grevenon 0.00 0.00 0.00 0.00 0.00 0.00 
Dramas 0.00 0.00 0.00 0.00 0.00 0.00 
Evrou 0.00 0.00 0.00 0.00 0.00 0.00 
Eyvoias 0.00 0.00 0.00 0.00 0.00 0.00 
Eyrytanias 0.00 0.00 0.00 0.00 0.00 0.00 
Zakynthoy 0.00 0.00 0.00 0.00 0.00 0.00 
Ileias 0.00 0.00 0.00 0.00 0.00 0.00 
Imathias 0.00 0.00 0.00 0.00 0.00 0.00 
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Thesprotias 0.00 0.00 0.00 0.00 0.00 0.00 
Thessalonikis 0.00 0.00 0.00 0.00 0.00 0.00 
Ioanninon 0.00 0.00 0.00 0.00 0.00 0.00 
Kavalas 0.00 0.00 0.00 0.00 0.00 0.00 
Karditsas 0.00 0.00 0.00 0.00 1,000.00 1,000.00 
Kastorias 0.00 0.00 0.00 0.00 0.00 0.00 
Kerkyras 0.00 0.00 0.00 0.00 0.00 0.00 
Kefallinias 0.00 0.00 0.00 0.00 0.00 0.00 
Kilkis 0.00 0.00 0.00 0.00 1,134.00 1,134.00 
Kozanis 0.00 0.00 0.00 0.00 0.00 0.00 
Korinthou 0.00 0.00 0.00 0.00 0.00 0.00 
Kykladon 0.00 0.00 0.00 0.00 0.00 0.00 
Lakonias 0.00 0.00 0.00 0.00 0.00 0.00 
Larisas 0.00 0.00 0.00 0.00 0.00 0.00 
Leykadas 0.00 0.00 0.00 0.00 0.00 0.00 
Magnisias 0.00 0.00 0.00 0.00 0.00 0.00 
Messinias 0.00 0.00 0.00 0.00 0.00 0.00 
Xanthis 0.00 0.00 0.00 0.00 0.00 0.00 
Peiraios 0.00 0.00 0.00 0.00 0.00 0.00 
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Pellas 0.00 0.00 0.00 0.00 0.00 0.00 
Pierias 0.00 0.00 0.00 0.00 0.00 0.00 
Prevezas 0.00 0.00 0.00 0.00 0.00 0.00 
Rodopis 0.00 0.00 0.00 0.00 0.00 0.00 
Serron 0.00 0.00 0.00 0.00 0.00 0.00 
Sporadon 0.00 0.00 0.00 0.00 0.00 0.00 
Trikalon 0.00 0.00 0.00 0.00 0.00 0.00 
Fthiotidas 0.00 0.00 0.00 0.00 0.00 0.00 
Florinas 0.00 0.00 0.00 0.00 0.00 0.00 
Fokidas 0.00 0.00 0.00 0.00 0.00 0.00 
Chalkidikis 0.00 0.00 0.00 0.00 0.00 0.00 
Total (MWp) 
    
2.70 2.70 
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2009 (kWp) 
Prefecture Rooftop Farmers up to 100kW Plants up to 150 kW 1MW Rest Total for 2009 per perfecture 
Aitoloakarnania 0.00 0.00 0.00 0.00 0.00 0.00 
Argolidos 0.00 0.00 0.00 0.00 1,997.00 1,997.00 
Arcadias 0.00 0.00 0.00 0.00 1,999.00 1,999.00 
Artas 0.00 0.00 0.00 0.00 0.00 0.00 
Attikis 0.00 0.00 0.00 0.00 0.00 0.00 
Achaias 0.00 0.00 0.00 0.00 0.00 0.00 
Voiotias 0.00 0.00 0.00 0.00 3,242.00 3,242.00 
Grevenon 0.00 0.00 0.00 0.00 0.00 0.00 
Dramas 0.00 0.00 0.00 0.00 0.00 0.00 
Evrou 0.00 0.00 0.00 0.00 0.00 0.00 
Eyvoias 0.00 0.00 0.00 0.00 0.00 0.00 
Eyrytanias 0.00 0.00 0.00 0.00 0.00 0.00 
Zakynthoy 0.00 0.00 0.00 0.00 0.00 0.00 
Ileias 0.00 0.00 0.00 0.00 0.00 0.00 
Imathias 0.00 0.00 0.00 0.00 0.00 0.00 
Thesprotias 0.00 0.00 0.00 0.00 0.00 0.00 
Thessalonikis 0.00 0.00 0.00 0.00 0.00 0.00 
Ioanninon 0.00 0.00 0.00 0.00 0.00 0.00 
  
42 
 
Kavalas 0.00 0.00 0.00 0.00 0.00 0.00 
Karditsas 0.00 0.00 0.00 0.00 0.00 0.00 
Kastorias 0.00 0.00 0.00 0.00 0.00 0.00 
Kerkyras 0.00 0.00 0.00 0.00 0.00 0.00 
Kefallinias 0.00 0.00 0.00 0.00 0.00 0.00 
Kilkis 0.00 0.00 0.00 0.00 152.00 152.00 
Kozanis 0.00 0.00 0.00 0.00 0.00 0.00 
Korinthou 0.00 0.00 0.00 0.00 0.00 0.00 
Kykladon 0.00 0.00 0.00 0.00 0.00 0.00 
Lakonias 0.00 0.00 0.00 0.00 0.00 0.00 
Larisas 0.00 0.00 0.00 0.00 0.00 0.00 
Leykadas 0.00 0.00 0.00 0.00 0.00 0.00 
Magnisias 0.00 0.00 0.00 0.00 1,947.00 1,947.00 
Messinias 0.00 0.00 0.00 0.00 0.00 0.00 
Xanthis 0.00 0.00 0.00 0.00 0.00 0.00 
Peiraios 0.00 0.00 0.00 0.00 0.00 0.00 
Pellas 0.00 0.00 0.00 0.00 0.00 0.00 
Pierias 0.00 0.00 0.00 0.00 0.00 0.00 
Prevezas 0.00 0.00 0.00 0.00 0.00 0.00 
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Rodopis 0.00 0.00 0.00 0.00 0.00 0.00 
Serron 0.00 0.00 0.00 0.00 399.96 399.96 
Sporadon 0.00 0.00 0.00 0.00 0.00 0.00 
Trikalon 0.00 0.00 0.00 0.00 0.00 0.00 
Fthiotidas 0.00 0.00 0.00 0.00 0.00 0.00 
Florinas 0.00 0.00 0.00 0.00 4,316.00 4,316.00 
Fokidas 0.00 0.00 0.00 0.00 0.00 0.00 
Chalkidikis 0.00 0.00 0.00 0.00 0.00 0.00 
Total (MWp) 0.00 0.00 0.00 0.00 14.05 14.05 
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2010 (kWp) 
Prefecture Rooftop Farmers up to 100kW Plants up to 150 kW 1MW Rest Total for 2010 per perfecture 
Aitoloakarnania 139.99 0.00 0.00 0.00 504.00 643.99 
Argolidos 149.56 0.00 0.00 0.00 0.00 149.56 
Arcadias 161.74 0.00 0.00 0.00 1,150.00 1,311.74 
Artas 132.39 0.00 0.00 0.00 0.00 132.39 
Attikis 1,409.93 0.00 0.00 0.00 0.00 1,409.93 
Achaias 283.89 0.00 0.00 0.00 0.00 283.89 
Voiotias 451.77 0.00 0.00 0.00 8,994.00 9,445.77 
Grevenon 43.73 0.00 0.00 0.00 0.00 43.73 
Dramas 763.38 0.00 0.00 0.00 4,995.00 5,758.38 
Evrou 323.28 0.00 0.00 0.00 0.00 323.28 
Eyvoias 388.53 0.00 0.00 0.00 0.00 388.53 
Eyrytanias 0.00 0.00 0.00 0.00 0.00 0.00 
Zakynthoy 8.00 0.00 0.00 0.00 0.00 8.00 
Ileias 168.78 0.00 0.00 0.00 999.00 1,167.78 
Imathias 227.92 0.00 0.00 0.00 405.00 632.92 
Thesprotias 98.02 0.00 0.00 0.00 0.00 98.02 
Thessalonikis 722.29 0.00 0.00 0.00 0.00 722.29 
Ioanninon 93.06 0.00 0.00 0.00 0.00 93.06 
  
45 
 
Kavalas 265.59 0.00 0.00 0.00 0.00 265.59 
Karditsas 67.96 0.00 0.00 0.00 0.00 67.96 
Kastorias 384.60 0.00 0.00 0.00 0.00 384.60 
Kerkyras 0.00 0.00 0.00 0.00 0.00 0.00 
Kefallinias 0.00 0.00 0.00 0.00 0.00 0.00 
Kilkis 194.60 0.00 0.00 0.00 1,002.00 1,196.60 
Kozanis 153.51 0.00 0.00 0.00 0.00 153.51 
Korinthou 224.70 0.00 0.00 0.00 1,990.00 2,214.70 
Kykladon 0.00 0.00 0.00 0.00 0.00 0.00 
Lakonias 114.46 0.00 0.00 0.00 0.00 114.46 
Larisas 9.87 0.00 0.00 0.00 0.00 9.87 
Leykadas 0.00 0.00 0.00 0.00 0.00 0.00 
Magnisias 303.29 0.00 0.00 0.00 0.00 303.29 
Messinias 289.62 0.00 0.00 0.00 2,875.20 3,164.82 
Xanthis 192.13 0.00 0.00 0.00 1,990.00 2,182.13 
Peiraios 54.55 0.00 0.00 0.00 0.00 54.55 
Pellas 823.77 0.00 0.00 0.00 1,500.00 2,323.77 
Pierias 454.86 0.00 0.00 0.00 0.00 454.86 
Prevezas 0.00 0.00 0.00 0.00 0.00 0.00 
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Rodopis 228.71 0.00 0.00 0.00 0.00 228.71 
Serron 452.79 0.00 0.00 0.00 800.00 1,252.79 
Sporadon 0.00 0.00 0.00 0.00 0.00 0.00 
Trikalon 147.46 0.00 0.00 0.00 0.00 147.46 
Fthiotidas 472.28 0.00 0.00 0.00 0.00 472.28 
Florinas 384.99 0.00 0.00 0.00 994.00 1,378.99 
Fokidas 24.78 0.00 0.00 0.00 0.00 24.78 
Chalkidikis 195.65 0.00 0.00 0.00 0.00 195.65 
Total (MWp) 11.01 0.00 0.00 0.00 28.20 39.20 
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2011 (kWp) 
Prefecture Rooftop Farmers up to 100kW Plants up to 150 kW 1MW Rest Total for 2011 per perfecture 
Aitoloakarnania 2,422.13 499.24 99.00 0.00 7,154.00 10,174.37 
Argolidos 1,518.41 99.84 0.00 0.00 2,466.00 4,084.25 
Arcadias 1,351.84 200.00 0.00 0.00 3,570.00 5,121.84 
Artas 716.66 0.00 19.80 0.00 3,000.00 3,736.46 
Attikis 11,648.93 0.00 3,255.51 2,654.80 8,705.60 26,264.84 
Achaias 2,952.56 0.00 199.89 0.00 2,349.60 5,502.05 
Voiotias 2,447.38 219.42 1,056.96 1,487.52 27,128.50 32,339.78 
Grevenon 552.23 0.00 392.00 0.00 1,993.00 2,937.23 
Dramas 4,236.91 497.32 1,167.39 0.00 2,915.00 8,816.62 
Evrou 2,293.30 1,797.02 437.09 0.00 0.00 4,527.41 
Eyvoias 1,737.38 0.00 399.00 0.00 0.00 2,136.38 
Eyrytanias 0.00 0.00 0.00 0.00 0.00 0.00 
Zakynthoy 189.37 0.00 0.00 0.00 0.00 189.37 
Ileias 1,696.31 796.46 0.00 0.00 14,980.00 17,472.77 
Imathias 2,463.58 698.30 1,266.91 0.00 1,568.00 5,996.79 
Thesprotias 1,188.01 199.68 99.90 0.00 2,592.00 4,079.59 
Thessalonikis 7,052.03 99.36 2,193.97 0.00 0.00 9,345.36 
Ioanninon 1,144.15 0.00 99.87 0.00 0.00 1,244.02 
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Kavalas 2,662.24 299.80 99.75 0.00 1,993.32 5,055.11 
Karditsas 1,190.51 298.84 396.16 2,499.41 840.00 5,224.92 
Kastorias 1,364.70 99.90 563.02 0.00 561.92 2,589.54 
Kerkyras 86.65 0.00 0.00 0.00 0.00 86.65 
Kefallinias 50.62 0.00 0.00 0.00 0.00 50.62 
Kilkis 2,679.14 99.98 328.77 0.00 4,778.42 7,886.31 
Kozanis 2,325.33 99.66 596.33 0.00 215.26 3,236.58 
Korinthou 2,485.73 99.23 99.83 0.00 0.00 2,684.79 
Kykladon 175.26 0.00 0.00 0.00 0.00 175.26 
Lakonias 1,527.25 0.00 0.00 0.00 16,135.00 17,662.25 
Larisas 1,849.29 297.30 0.00 0.00 20,449.58 22,596.17 
Leykadas 162.53 0.00 0.00 0.00 0.00 162.53 
Magnisias 1,348.54 298.52 99.90 0.00 3,440.22 5,187.18 
Messinias 2,642.81 0.00 0.00 0.00 5,074.00 7,716.81 
Xanthis 1,730.21 299.22 0.00 0.00 5,801.00 7,830.43 
Peiraios 626.68 0.00 169.34 0.00 0.00 796.02 
Pellas 2,548.06 999.06 821.51 0.00 0.00 4,368.63 
Pierias 3,750.20 100.00 0.00 0.00 3,044.00 6,894.20 
Prevezas 1,071.96 0.00 0.00 0.00 768.00 1,839.96 
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Rodopis 2,109.30 99.58 883.47 0.00 830.00 3,922.35 
Serron 4,620.61 827.64 943.81 0.00 300.00 6,692.06 
Sporadon 73.47 0.00 0.00 0.00 0.00 73.47 
Trikalon 1,042.90 99.96 0.00 0.00 1,006.00 2,148.86 
Fthiotidas 2,884.60 697.80 100.00 0.00 2,676.00 6,358.40 
Florinas 1,751.18 99.36 871.38 0.00 0.00 2,721.92 
Fokidas 474.85 0.00 0.00 0.00 300.00 774.85 
Chalkidikis 2,250.65 219.40 351.89 0.00 892.90 3,714.84 
Total (MWp) 91.10 10.14 17.01 6.64 147.53 272.42 
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2012 (kWp) 
Prefecture Rooftop Farmers up to 100kW Plants up to 150 kW 1MW Rest Total for 2012 per perfecture 
Aitoloakarnania 7,724.76 9,254.49 1,330.31 0.00 6,951.40 25,260.96 
Argolidos 3,415.03 3,388.49 1,117.07 899.53 13,816.64 22,636.76 
Arcadias 2,607.90 1,098.32 1,676.56 500.00 10,086.00 15,968.78 
Artas 3,367.13 3,012.60 755.95 498.96 6,304.00 13,938.64 
Attikis 22,973.40 298.58 15,526.02 56,329.43 497.00 95,624.43 
Achaias 7,740.31 3,551.61 3,043.87 701.80 10,279.85 25,317.44 
Voiotias 4,176.42 7,335.24 6,438.90 15,500.55 36,078.57 69,529.68 
Grevenon 1,399.27 299.46 0.00 0.00 0.00 1,698.73 
Dramas 7,289.87 4,124.17 2,020.23 1,399.96 2,272.16 17,106.39 
Evrou 6,669.50 9,605.59 1,496.38 0.00 11,193.42 28,964.89 
Eyvoias 1,075.85 0.00 3,411.12 694.83 0.00 5,181.80 
Eyrytanias 0.00 0.00 0.00 0.00 0.00 0.00 
Zakynthoy 556.69 0.00 2,822.10 0.00 0.00 3,378.79 
Ileias 5,022.43 1,395.56 1,047.40 1,990.74 28,191.25 37,647.38 
Imathias 5,601.13 2,963.08 3,748.74 499.68 0.00 12,812.63 
Thesprotias 3,084.85 3,419.40 199.70 0.00 990.00 7,693.95 
Thessalonikis 12,512.36 2,994.63 8,285.27 3,063.50 4,441.00 31,296.76 
Ioanninon 3,315.50 1,197.42 2,915.04 0.00 1,106.00 8,533.96 
Kavalas 5,004.70 3,078.35 353.45 3,000.00 0.00 11,436.50 
Karditsas 3,029.26 996.78 3,847.37 8,773.01 3,995.00 20,641.42 
Kastorias 2,051.41 299.64 3,267.04 4,537.85 0.00 10,155.94 
Kerkyras 0.00 0.00 994.29 0.00 0.00 994.29 
Kefallinias 164.32 0.00 746.07 0.00 0.00 910.39 
Kilkis 312.32 0.00 2,128.59 498.96 5,016.36 7,956.23 
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Kozanis 5,009.01 1,956.76 3,844.26 0.00 7,189.00 17,999.03 
Korinthou 5,954.24 1,894.32 2,475.81 0.00 4,261.00 14,585.37 
Kykladon 144.06 0.00 299.16 0.00 0.00 443.22 
Lakonias 4,084.63 2,871.35 417.74 987.84 39,213.20 8,361.56 
Larisas 4,538.84 5,491.28 912.45 9,507.74 9,771.00 30,221.31 
Leykadas 432.56 0.00 0.00 0.00 0.00 432.56 
Magnisias 3,591.58 2,243.29 1,880.51 3,982.35 7,359.00 19,056.73 
Messinias 5,902.78 2,640.60 1,296.77 0.00 10,969.16 20,809.31 
Xanthis 3,046.49 1,491.98 1,895.12 3,529.92 3,620.00 13,583.51 
Peiraios 1,536.13 0.00 428.63 0.00 0.00 1,964.76 
Pellas 4,532.67 3,414.45 3,254.42 0.00 1,999.62 13,201.16 
Pierias 7,372.06 2,859.52 1,374.36 0.00 7,481.60 19,087.54 
Prevezas 3,334.60 1,098.25 239.69 0.00 2,973.00 7,645.54 
Rodopis 5,386.13 2,294.66 2,219.03 0.00 1,082.40 10,982.22 
Serron 9,383.11 10,567.36 2,704.83 0.00 506.00 23,161.30 
Sporadon 257.98 0.00 0.00 0.00 0.00 257.98 
Trikalon 3,238.85 2,922.02 2,174.60 3,238.84 0.00 11,574.31 
Fthiotidas 6,826.75 15,073.38 6,018.04 7,415.47 0.00 35,333.64 
Florinas 2,570.00 2,409.19 1,550.18 0.00 0.00 6,529.37 
Fokidas 1,120.71 500.00 478.94 0.00 3,760.00 5,859.65 
Chalkidikis 5,338.60 2,883.44 2,664.91 997.16 0.00 11,884.11 
Total (MWP) 192.70 120.93 103.30 128.55 241.40 747.66 
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2013 
Prefecture Rooftop Farmers up to 100kW Plants up to 150 kW 1MW Rest Total for 2013 per perfecture 
Aitoloakarnania 567.25 46,731.87 2,424.20 5,072.45 16,630.00 71,425.77 
Argolidos 658.21 3,091.46 1,458.61 4,262.50 0.00 9,470.78 
Arcadias 466.61 2,014.80 1,979.98 5,366.66 0.00 9,828.05 
Artas 471.63 1,965.29 858.11 442.95 5,341.00 9,078.98 
Attikis 4,660.75 99.84 16,374.89 39,332.97 3,439.14 63,907.59 
Achaias 1,486.74 1,495.15 2,736.67 5,409.83 1,990.00 13,118.39 
Voiotias 204.68 4,546.44 3,567.15 25,932.34 19,460.08 53,710.69 
Grevenon 177.91 499.44 59.85 0.00 2,229.50 2,966.70 
Dramas 888.00 2,810.52 1,874.13 2,510.55 5,429.00 13,512.20 
Evrou 921.55 2,496.72 1,578.92 3,047.05 1,125.00 9,169.24 
Eyvoias 1,817.22 99.36 4,975.42 0.00 0.00 6,892.00 
Eyrytanias 0.00 0.00 100.00 0.00 0.00 100.00 
Zakynthoy 150.99 0.00 5,162.87 0.00 0.00 5,313.86 
Ileias 870.82 1,397.87 937.44 15,211.54 19,053.20 37,470.87 
Imathias 639.26 5,284.85 2,694.03 7,023.60 1,990.00 17,631.74 
Thesprotias 429.65 4,223.35 3,253.80 4,334.40 3,964.00 16,205.20 
Thessalonikis 1,418.82 5,229.25 6,824.14 9,335.87 6,000.00 28,808.08 
Ioanninon 504.87 967.21 2,970.36 497.25 3,970.00 8,909.69 
Kavalas 753.32 2,195.35 2,218.69 3,543.38 6,990.00 15,700.74 
Karditsas 274.14 3,089.21 1,876.98 14,290.20 7,056.72 26,587.25 
Kastorias 221.86 1,715.32 817.83 8,130.90 0.00 10,885.91 
Kerkyras 0.00 0.00 13,935.57 0.00 0.00 13,935.57 
Kefallinias 135.41 0.00 2,500.37 0.00 0.00 2,635.78 
Kilkis 159.96 0.00 435.57 0.00 10,042.00 10,637.53 
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Kozanis 497.84 1,394.78 1,163.07 9,874.74 3,600.00 16,530.43 
Korinthou 893.94 3,150.45 2,802.93 2,371.89 0.00 9,219.21 
Kykladon 126.96 0.00 1,995.00 0.00 0.00 2,121.96 
Lakonias 815.41 3,488.12 2,287.79 3,931.12 3,360.00 13,882.44 
Larisas 0.00 8,096.06 0.00 22,944.81 9,840.65 40,881.52 
Leykadas 151.03 0.00 398.77 0.00 0.00 549.80 
Magnisias 614.00 3,687.51 1,395.49 7,757.88 5,496.66 18,951.54 
Messinias 1,142.20 3,330.77 5,943.66 3,926.50 0.00 14,343.13 
Xanthis 490.57 1,094.90 1,633.08 3,895.86 40,807.40 47,921.81 
Peiraios 415.43 0.00 804.51 739.76 0.00 1,959.70 
Pellas 420.97 2,294.18 1,577.66 7,072.48 8,960.00 20,325.29 
Pierias 1,517.85 3,000.00 2,379.92 0.00 6,000.00 12,897.77 
Prevezas 385.64 1,896.60 986.43 3,936.59 5,973.00 13,178.26 
Rodopis 746.96 1,891.15 2,039.80 8,576.89 2,720.00 15,974.80 
Serron 1,072.07 2,329.44 4,199.91 5,845.70 7,899.00 21,346.12 
Sporadon 0.00 0.00 0.00 0.00 0.00 0.00 
Trikalon 36.39 0.00 3,095.44 11,587.10 3,980.46 18,699.39 
Fthiotidas 337.94 9,630.65 6,915.90 10,928.97 18,504.72 46,318.18 
Florinas 305.58 1,396.00 2,732.71 5,686.80 3,471.00 13,592.09 
Fokidas 143.99 500.00 249.83 499.80 0.00 1,393.62 
Chalkidikis 972.43 1,365.31 1,824.64 6,607.38 1,366.00 12,135.76 
Total (MWp) 28.97 138.50 126.04 269.93 236.69 800.13 
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Total kWp 
Prefecture Total 2008 Total 2009 Total 2010 Total 2011 Total 2012 Total 2013 
Aitoloakarnania 0.00 0.00 643.99 10,174.37 25,260.96 71,425.77 
Argolidos 570.00 1,997.00 149.56 4,084.25 22,636.76 9,470.78 
Arcadias 0.00 1,999.00 1,311.74 5,121.84 15,968.78 9,828.05 
Artas 0.00 0.00 132.39 3,736.46 13,938.64 9,078.98 
Attikis 0.00 0.00 1,409.93 26,264.84 95,624.43 63,907.59 
Achaias 0.00 0.00 283.89 5,502.05 25,317.44 13,118.39 
Voiotias 0.00 3,242.00 9,445.77 32,339.78 69,529.68 53,710.69 
Grevenon 0.00 0.00 43.73 2,937.23 1,698.73 2,966.70 
Dramas 0.00 0.00 5,758.38 8,816.62 17,106.39 13,512.20 
Evrou 0.00 0.00 323.28 4,527.41 28,964.89 9,169.24 
Eyvoias 0.00 0.00 388.53 2,136.38 5,181.80 6,892.00 
Eyrytanias 0.00 0.00 0.00 0.00 0.00 100.00 
Zakynthoy 0.00 0.00 8.00 189.37 3,378.79 5,313.86 
Ileias 0.00 0.00 1,167.78 17,472.77 37,647.38 37,470.87 
Imathias 0.00 0.00 632.92 5,996.79 12,812.63 17,631.74 
Thesprotias 0.00 0.00 98.02 4,079.59 7,693.95 16,205.20 
Thessalonikis 0.00 0.00 722.29 9,345.36 31,296.76 28,808.08 
Ioanninon 0.00 0.00 93.06 1,244.02 8,533.96 8,909.69 
Kavalas 0.00 0.00 265.59 5,055.11 11,436.50 15,700.74 
Karditsas 1,000.00 0.00 67.96 5,224.92 20,641.42 26,587.25 
Kastorias 0.00 0.00 384.60 2,589.54 10,155.94 10,885.91 
Kerkyras 0.00 0.00 0.00 86.65 994.29 13,935.57 
Kefallinias 0.00 0.00 0.00 50.62 910.39 2,635.78 
Kilkis 1,134.00 152.00 1,196.60 7,886.31 7,956.23 10,637.53 
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Kozanis 0.00 0.00 153.51 3,236.58 17,999.03 16,530.43 
Korinthou 0.00 0.00 2,214.70 2,684.79 14,585.37 9,219.21 
Kykladon 0.00 0.00 0.00 175.26 443.22 2,121.96 
Lakonias 0.00 0.00 114.46 17,662.25 8,361.56 13,882.44 
Larisas 0.00 0.00 9.87 22,596.17 30,221.31 40,881.52 
Leykadas 0.00 0.00 0.00 162.53 432.56 549.80 
Magnisias 0.00 1,947.00 303.29 5,187.18 19,056.73 18,951.54 
Messinias 0.00 0.00 3,164.82 7,716.81 20,809.31 14,343.13 
Xanthis 0.00 0.00 2,182.13 7,830.43 13,583.51 47,921.81 
Peiraios 0.00 0.00 54.55 796.02 1,964.76 1,959.70 
Pellas 0.00 0.00 2,323.77 4,368.63 13,201.16 20,325.29 
Pierias 0.00 0.00 454.86 6,894.20 19,087.54 12,897.77 
Prevezas 0.00 0.00 0.00 1,839.96 7,645.54 13,178.26 
Rodopis 0.00 0.00 228.71 3,922.35 10,982.22 15,974.80 
Serron 0.00 399.96 1,252.79 6,692.06 23,161.30 21,346.12 
Sporadon 0.00 0.00 0.00 73.47 257.98 0.00 
Trikalon 0.00 0.00 147.46 2,148.86 11,574.31 18,699.39 
Fthiotidas 0.00 0.00 472.28 6,358.40 35,333.64 46,318.18 
Florinas 0.00 4,316.00 1,378.99 2,721.92 6,529.37 13,592.09 
Fokidas 0.00 0.00 24.78 774.85 5,859.65 1,393.62 
Chalkidikis 0.00 0.00 195.65 3,714.84 11,884.11 12,135.76 
Total 2,704.00 14,052.96 39,204.63 272,419.84 747,660.92 800,125.43 
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Number of panels 
Prefecture Total 2008 Total 2009 Total 2010 Total 2011 Total 2012 Total 2013 
Aitoloakarnania 0.00 0.00 3,219.95 50,871.85 126,304.80 357,128.85 
Argolidos 2,850.00 9,985.00 747.80 20,421.25 113,183.80 47,353.90 
Arcadias 0.00 9,995.00 6,558.70 25,609.20 79,843.90 49,140.25 
Artas 0.00 0.00 661.95 18,682.30 69,693.20 45,394.90 
Attikis 0.00 0.00 7,049.65 131,324.20 478,122.15 319,537.96 
Achaias 0.00 0.00 1,419.45 27,510.25 126,587.20 65,591.95 
Voiotias 0.00 16,210.00 47,228.85 161,698.90 347,648.40 268,553.45 
Grevenon 0.00 0.00 218.65 14,686.15 8,493.65 14,833.50 
Dramas 0.00 0.00 28,791.90 44,083.10 85,531.95 67,561.00 
Evrou 0.00 0.00 1,616.40 22,637.05 144,824.45 45,846.20 
Eyvoias 0.00 0.00 1,942.65 10,681.90 25,909.00 34,460.00 
Eyrytanias 0.00 0.00 0.00 0.00 0.00 500.00 
Zakynthoy 0.00 0.00 40.00 946.85 16,893.95 26,569.30 
Ileias 0.00 0.00 5,838.90 87,363.85 188,236.90 187,354.35 
Imathias 0.00 0.00 3,164.60 29,983.95 64,063.15 88,158.70 
Thesprotias 0.00 0.00 490.10 20,397.95 38,469.75 81,026.00 
Thessalonikis 0.00 0.00 3,611.45 46,726.80 156,483.80 144,040.40 
Ioanninon 0.00 0.00 465.30 6,220.10 42,669.80 44,548.45 
Kavalas 0.00 0.00 1,327.95 25,275.55 57,182.50 78,503.70 
Karditsas 5,000.00 0.00 339.80 26,124.60 103,207.10 132,936.25 
Kastorias 0.00 0.00 1,923.00 12,947.70 50,779.70 54,429.55 
Kerkyras 0.00 0.00 0.00 433.25 4,971.45 69,677.85 
Kefallinias 0.00 0.00 0.00 253.10 4,551.95 13,178.90 
Kilkis 5,670.00 760.00 5,983.00 39,431.55 39,781.15 53,187.65 
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Kozanis 0.00 0.00 767.55 16,182.90 89,995.15 82,652.15 
Korinthou 0.00 0.00 11,073.50 13,423.95 72,926.85 46,096.05 
Kykladon 0.00 0.00 0.00 876.30 2,216.10 10,609.80 
Lakonias 0.00 0.00 572.30 88,311.25 41,807.80 69,412.20 
Larisas 0.00 0.00 49.35 112,980.85 151,106.55 204,407.60 
Leykadas 0.00 0.00 0.00 812.65 2,162.80 2,749.00 
Magnisias 0.00 9,735.00 1,516.45 25,935.90 95,283.65 94,757.70 
Messinias 0.00 0.00 15,824.10 38,584.05 104,046.55 71,715.65 
Xanthis 0.00 0.00 10,910.65 39,152.15 67,917.55 239,609.05 
Peiraios 0.00 0.00 272.75 3,980.10 9,823.80 9,798.50 
Pellas 0.00 0.00 11,618.85 21,843.15 66,005.80 101,626.45 
Pierias 0.00 0.00 2,274.30 34,471.00 95,437.70 64,488.85 
Prevezas 0.00 0.00 0.00 9,199.80 38,227.70 65,891.30 
Rodopis 0.00 0.00 1,143.55 19,611.75 54,911.10 79,874.00 
Serron 0.00 1,999.80 6,263.95 33,460.30 115,806.50 106,730.60 
Sporadon 0.00 0.00 0.00 367.35 1,289.90 0.00 
Trikalon 0.00 0.00 737.30 10,744.30 57,871.55 93,496.95 
Fthiotidas 0.00 0.00 2,361.40 31,792.00 176,668.20 231,590.90 
Florinas 0.00 21,580.00 6,894.95 13,609.60 32,646.83 67,960.45 
Fokidas 0.00 0.00 123.90 3,874.25 29,298.25 6,968.10 
Chalkidikis 0.00 0.00 978.25 18,574.20 59,420.55 60,678.80 
Total 13,520.00 70,264.80 196,023.15 1,362,099.20 3,738,304.58 4,000,627.16 
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Total tons of panels 
Prefecture Total 2008 Total 2009 Total 2010 Total 2011 Total 2012 Total 2013 Total thousands of tons of all years 
Aitoloakarnania 0.00 0.00 61.73 975.21 2,421.26 6,846.16 10.30 
Argolidos 54.63 191.41 14.34 391.48 2,169.73 907.77 3.73 
Arcadias 0.00 191.60 125.73 490.93 1,530.61 942.02 3.28 
Artas 0.00 0.00 12.69 358.14 1,336.02 870.22 2.58 
Attikis 0.00 0.00 135.14 2,517.48 9,165.60 6,125.54 17.94 
Achaias 0.00 0.00 27.21 527.37 2,426.68 1,257.40 4.24 
Voiotias 0.00 310.75 905.38 3,099.77 6,664.42 5,148.17 16.13 
Grevenon 0.00 0.00 4.19 281.53 162.82 284.36 0.73 
Dramas 0.00 0.00 551.94 845.07 1,639.65 1,295.14 4.33 
Evrou 0.00 0.00 30.99 433.95 2,776.28 878.87 4.12 
Eyvoias 0.00 0.00 37.24 204.77 496.68 660.60 1.40 
Eyrytanias 0.00 0.00 0.00 0.00 0.00 9.59 0.01 
Zakynthoy 0.00 0.00 0.77 18.15 323.86 509.33 0.85 
Ileias 0.00 0.00 111.93 1,674.77 3,608.50 3,591.58 8.99 
Imathias 0.00 0.00 60.67 574.79 1,228.09 1,690.00 3.55 
Thesprotias 0.00 0.00 9.40 391.03 737.47 1,553.27 2.69 
Thessalonikis 0.00 0.00 69.23 895.75 2,999.79 2,761.25 6.73 
Ioanninon 0.00 0.00 8.92 119.24 817.98 853.99 1.80 
Kavalas 0.00 0.00 25.46 484.53 1,096.19 1,504.92 3.11 
Karditsas 95.85 0.00 6.51 500.81 1,978.48 2,548.39 5.13 
Kastorias 0.00 0.00 36.86 248.21 973.45 1,043.41 2.30 
Kerkyras 0.00 0.00 0.00 8.31 95.30 1,335.72 1.44 
Kefallinias 0.00 0.00 0.00 4.85 87.26 252.64 0.34 
Kilkis 108.69 14.57 114.69 755.90 762.60 1,019.61 2.78 
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Kozanis 0.00 0.00 14.71 310.23 1,725.21 1,584.44 3.63 
Korinthou 0.00 0.00 212.28 257.34 1,398.01 883.66 2.75 
Kykladon 0.00 0.00 0.00 16.80 42.48 203.39 0.26 
Lakonias 0.00 0.00 10.97 1,692.93 801.46 1,330.63 3.84 
Larisas 0.00 0.00 0.95 2,165.84 2,896.71 3,918.49 8.98 
Leykadas 0.00 0.00 0.00 15.58 41.46 52.70 0.11 
Magnisias 0.00 186.62 29.07 497.19 1,826.59 1,816.51 4.36 
Messinias 0.00 0.00 303.35 739.66 1,994.57 1,374.79 4.41 
Xanthis 0.00 0.00 209.16 750.55 1,301.98 4,593.31 6.85 
Peiraios 0.00 0.00 5.23 76.30 188.32 187.84 0.46 
Pellas 0.00 0.00 222.73 418.73 1,265.33 1,948.18 3.85 
Pierias 0.00 0.00 43.60 660.81 1,829.54 1,236.25 3.77 
Prevezas 0.00 0.00 0.00 176.36 732.83 1,263.14 2.17 
Rodopis 0.00 0.00 21.92 375.96 1,052.65 1,531.18 2.98 
Serron 0.00 38.34 120.08 641.43 2,220.01 2,046.03 5.07 
Sporadon 0.00 0.00 0.00 7.04 24.73 0.00 0.03 
Trikalon 0.00 0.00 14.13 205.97 1,109.40 1,792.34 3.12 
Fthiotidas 0.00 0.00 45.27 609.45 3,386.73 4,439.60 8.48 
Florinas 0.00 413.69 132.18 260.90 625.84 1,302.80 2.74 
Fokidas 0.00 0.00 2.38 74.27 561.65 133.58 0.77 
Chalkidikis 0.00 0.00 18.75 356.07 1,139.09 1,163.21 2.68 
Total 259.18 1,346.98 3,757.76 26,111.44 71,663.30 76,692.02 179.83 
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Tons of Glass 
Prefecture Total 2008 Total 2009 Total 2010 Total 2011 Total 2012 Total 2013 Total thousands of tons of all years 
Aitoloakarnania 0.00 0.00 45.68 721.66 1791.73 5066.16 7,625.23 
Argolidos 40.43 141.65 10.61 289.69 1605.60 671.75 2,759.73 
Arcadias 0.00 141.79 93.04 363.29 1132.65 697.09 2,427.86 
Artas 0.00 0.00 9.39 265.02 988.65 643.96 1,907.03 
Attikis 0.00 0.00 100.00 1862.94 6782.55 4532.90 13,278.39 
Achaias 0.00 0.00 20.14 390.25 1795.74 930.47 3,136.61 
Voiotias 0.00 229.95 669.98 2293.83 4931.67 3809.65 11,935.08 
Grevenon 0.00 0.00 3.10 208.33 120.49 210.43 542.35 
Dramas 0.00 0.00 408.44 625.35 1213.34 958.41 3,205.54 
Evrou 0.00 0.00 22.93 321.12 2054.45 650.37 3,048.87 
Eyvoias 0.00 0.00 27.56 151.53 367.54 488.84 1,035.47 
Eyrytanias 0.00 0.00 0.00 0.00 0.00 7.09 7.09 
Zakynthoy 0.00 0.00 0.57 13.43 239.65 376.91 630.56 
Ileias 0.00 0.00 82.83 1239.33 2670.29 2657.77 6,650.22 
Imathias 0.00 0.00 44.89 425.35 908.79 1250.60 2,629.63 
Thesprotias 0.00 0.00 6.95 289.36 545.72 1149.42 1,991.46 
Thessalonikis 0.00 0.00 51.23 662.86 2219.85 2043.33 4,977.26 
Ioanninon 0.00 0.00 6.60 88.24 605.31 631.96 1,332.10 
Kavalas 0.00 0.00 18.84 358.55 811.18 1113.64 2,302.21 
Karditsas 70.93 0.00 4.82 370.60 1464.08 1885.81 3,796.23 
Kastorias 0.00 0.00 27.28 183.67 720.35 772.13 1,703.43 
Kerkyras 0.00 0.00 0.00 6.15 70.52 988.44 1,065.11 
Kefallinias 0.00 0.00 0.00 3.59 64.57 186.95 255.12 
Kilkis 80.43 10.78 84.87 559.37 564.33 754.51 2,054.29 
  
61 
 
Kozanis 0.00 0.00 10.89 229.57 1276.65 1172.49 2,689.60 
Korinthou 0.00 0.00 157.09 190.43 1034.53 653.91 2,035.95 
Kykladon 0.00 0.00 0.00 12.43 31.44 150.51 194.38 
Lakonias 0.00 0.00 8.12 1252.77 593.08 984.67 2,838.63 
Larisas 0.00 0.00 0.70 1602.72 2143.57 2899.69 6,646.68 
Leykadas 0.00 0.00 0.00 11.53 30.68 39.00 81.21 
Magnisias 0.00 138.10 21.51 367.92 1351.67 1344.21 3,223.42 
Messinias 0.00 0.00 224.48 547.35 1475.98 1017.34 3,265.15 
Xanthis 0.00 0.00 154.78 555.40 963.46 3399.05 5,072.69 
Peiraios 0.00 0.00 3.87 56.46 139.36 139.00 338.69 
Pellas 0.00 0.00 164.82 309.86 936.35 1441.65 2,852.68 
Pierias 0.00 0.00 32.26 489.00 1353.86 914.83 2,789.95 
Prevezas 0.00 0.00 0.00 130.51 542.29 934.72 1,607.52 
Rodopis 0.00 0.00 16.22 278.21 778.96 1133.08 2,206.47 
Serron 0.00 28.37 88.86 474.66 1642.81 1514.06 3,748.76 
Sporadon 0.00 0.00 0.00 5.21 18.30 0.00 23.51 
Trikalon 0.00 0.00 10.46 152.42 820.95 1326.33 2,310.16 
Fthiotidas 0.00 0.00 33.50 450.99 2506.18 3285.30 6,275.98 
Florinas 0.00 306.13 97.81 193.06 463.12 964.07 2,024.20 
Fokidas 0.00 0.00 1.76 54.96 415.62 98.85 571.18 
Chalkidikis 0.00 0.00 13.88 263.49 842.93 860.78 1,981.07 
Total 191.79 996.76 2780.75 19322.47 53030.84 56752.10 133,074.70 
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Tons of Polymers 
Prefecture Total 2008 Total 2009 Total 2010 Total 2011 Total 2012 Total 2013 Total thousands of tons of all years 
Aitoloakarnania 0.00 0.00 4.07 64.36 159.80 451.85 680.09 
Argolidos 3.61 12.63 0.95 25.84 143.20 59.91 246.14 
Arcadias 0.00 12.65 8.30 32.40 101.02 62.17 216.54 
Artas 0.00 0.00 0.84 23.64 88.18 57.43 170.09 
Attikis 0.00 0.00 8.92 166.15 604.93 404.29 1,184.29 
Achaias 0.00 0.00 1.80 34.81 160.16 82.99 279.75 
Voiotias 0.00 20.51 59.75 204.58 439.85 339.78 1,064.48 
Grevenon 0.00 0.00 0.28 18.58 10.75 18.77 48.37 
Dramas 0.00 0.00 36.43 55.77 108.22 85.48 285.90 
Evrou 0.00 0.00 2.05 28.64 183.23 58.01 271.93 
Eyvoias 0.00 0.00 2.46 13.51 32.78 43.60 92.35 
Eyrytanias 0.00 0.00 0.00 0.00 0.00 0.63 0.63 
Zakynthoy 0.00 0.00 0.05 1.20 21.37 33.62 56.24 
Ileias 0.00 0.00 7.39 110.53 238.16 237.04 593.13 
Imathias 0.00 0.00 4.00 37.94 81.05 111.54 234.53 
Thesprotias 0.00 0.00 0.62 25.81 48.67 102.52 177.62 
Thessalonikis 0.00 0.00 4.57 59.12 197.99 182.24 443.92 
Ioanninon 0.00 0.00 0.59 7.87 53.99 56.36 118.81 
Kavalas 0.00 0.00 1.68 31.98 72.35 99.32 205.33 
Karditsas 6.33 0.00 0.43 33.05 130.58 168.19 338.58 
Kastorias 0.00 0.00 2.43 16.38 64.25 68.87 151.93 
Kerkyras 0.00 0.00 0.00 0.55 6.29 88.16 95.00 
Kefallinias 0.00 0.00 0.00 0.32 5.76 16.67 22.75 
Kilkis 7.17 0.96 7.57 49.89 50.33 67.29 183.22 
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Kozanis 0.00 0.00 0.97 20.47 113.86 104.57 239.88 
Korinthou 0.00 0.00 14.01 16.98 92.27 58.32 181.58 
Kykladon 0.00 0.00 0.00 1.11 2.80 13.42 17.34 
Lakonias 0.00 0.00 0.72 111.73 52.90 87.82 253.18 
Larisas 0.00 0.00 0.06 142.95 191.18 258.62 592.81 
Leykadas 0.00 0.00 0.00 1.03 2.74 3.48 7.24 
Magnisias 0.00 12.32 1.92 32.81 120.55 119.89 287.49 
Messinias 0.00 0.00 20.02 48.82 131.64 90.74 291.22 
Xanthis 0.00 0.00 13.80 49.54 85.93 303.16 452.43 
Peiraios 0.00 0.00 0.35 5.04 12.43 12.40 30.21 
Pellas 0.00 0.00 14.70 27.64 83.51 128.58 254.43 
Pierias 0.00 0.00 2.88 43.61 120.75 81.59 248.83 
Prevezas 0.00 0.00 0.00 11.64 48.37 83.37 143.37 
Rodopis 0.00 0.00 1.45 24.81 69.47 101.06 196.79 
Serron 0.00 2.53 7.93 42.33 146.52 135.04 334.35 
Sporadon 0.00 0.00 0.00 0.46 1.63 0.00 2.10 
Trikalon 0.00 0.00 0.93 13.59 73.22 118.29 206.04 
Fthiotidas 0.00 0.00 2.99 40.22 223.52 293.01 559.75 
Florinas 0.00 27.30 8.72 17.22 41.31 85.98 180.54 
Fokidas 0.00 0.00 0.16 4.90 37.07 8.82 50.94 
Chalkidikis 0.00 0.00 1.24 23.50 75.18 76.77 176.69 
Total 17.11 88.90 248.01 1723.36 4729.78 5061.67 11,868.82 
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Kg of Solar Cells 
Prefecture Total 2008 Total 2009 Total 2010 Total 2011 Total 2012 Total 2013 Total kg of all years 
Aitoloakarnania 0.00 0.00 1.85 29.26 72.64 205.38 309.13 
Argolidos 1.64 5.74 0.43 11.74 65.09 27.23 111.88 
Arcadias 0.00 5.75 3.77 14.73 45.92 28.26 98.43 
Artas 0.00 0.00 0.38 10.74 40.08 26.11 77.31 
Attikis 0.00 0.00 4.05 75.52 274.97 183.77 538.31 
Achaias 0.00 0.00 0.82 15.82 72.80 37.72 127.16 
Voiotias 0.00 9.32 27.16 92.99 199.93 154.45 483.85 
Grevenon 0.00 0.00 0.13 8.45 4.88 8.53 21.99 
Dramas 0.00 0.00 16.56 25.35 49.19 38.85 129.95 
Evrou 0.00 0.00 0.93 13.02 83.29 26.37 123.60 
Eyvoias 0.00 0.00 1.12 6.14 14.90 19.82 41.98 
Eyrytanias 0.00 0.00 0.00 0.00 0.00 0.29 0.29 
Zakynthoy 0.00 0.00 0.02 0.54 9.72 15.28 25.56 
Ileias 0.00 0.00 3.36 50.24 108.26 107.75 269.60 
Imathias 0.00 0.00 1.82 17.24 36.84 50.70 106.61 
Thesprotias 0.00 0.00 0.28 11.73 22.12 46.60 80.73 
Thessalonikis 0.00 0.00 2.08 26.87 89.99 82.84 201.78 
Ioanninon 0.00 0.00 0.27 3.58 24.54 25.62 54.00 
Kavalas 0.00 0.00 0.76 14.54 32.89 45.15 93.33 
Karditsas 2.88 0.00 0.20 15.02 59.35 76.45 153.90 
Kastorias 0.00 0.00 1.11 7.45 29.20 31.30 69.06 
Kerkyras 0.00 0.00 0.00 0.25 2.86 40.07 43.18 
Kefallinias 0.00 0.00 0.00 0.15 2.62 7.58 10.34 
Kilkis 3.26 0.44 3.44 22.68 22.88 30.59 83.28 
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Kozanis 0.00 0.00 0.44 9.31 51.76 47.53 109.04 
Korinthou 0.00 0.00 6.37 7.72 41.94 26.51 82.54 
Kykladon 0.00 0.00 0.00 0.50 1.27 6.10 7.88 
Lakonias 0.00 0.00 0.33 50.79 24.04 39.92 115.08 
Larisas 0.00 0.00 0.03 64.98 86.90 117.55 269.46 
Leykadas 0.00 0.00 0.00 0.47 1.24 1.58 3.29 
Magnisias 0.00 5.60 0.87 14.92 54.80 54.50 130.68 
Messinias 0.00 0.00 9.10 22.19 59.84 41.24 132.37 
Xanthis 0.00 0.00 6.27 22.52 39.06 137.80 205.65 
Peiraios 0.00 0.00 0.16 2.29 5.65 5.64 13.73 
Pellas 0.00 0.00 6.68 12.56 37.96 58.45 115.65 
Pierias 0.00 0.00 1.31 19.82 54.89 37.09 113.11 
Prevezas 0.00 0.00 0.00 5.29 21.98 37.89 65.17 
Rodopis 0.00 0.00 0.66 11.28 31.58 45.94 89.45 
Serron 0.00 1.15 3.60 19.24 66.60 61.38 151.98 
Sporadon 0.00 0.00 0.00 0.21 0.74 0.00 0.95 
Trikalon 0.00 0.00 0.42 6.18 33.28 53.77 93.66 
Fthiotidas 0.00 0.00 1.36 18.28 101.60 133.19 254.43 
Florinas 0.00 12.41 3.97 7.83 18.78 39.08 82.06 
Fokidas 0.00 0.00 0.07 2.23 16.85 4.01 23.16 
Chalkidikis 0.00 0.00 0.56 10.68 34.17 34.90 80.31 
Total 7.78 40.41 112.73 783.34 2149.90 2300.76 5,394.92 
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Tons of aluminium 
Prefecture Total 2008 Total 2009 Total 2010 Total 2011 Total 2012 Total 2013 Total thousands of tons of all years 
Aitoloakarnania 0.00 0.00 6.17 97.52 242.13 684.62 1,030.44 
Argolidos 5.46 19.14 1.43 39.15 216.97 90.78 372.94 
Arcadias 0.00 19.16 12.57 49.09 153.06 94.20 328.09 
Artas 0.00 0.00 1.27 35.81 133.60 87.02 257.71 
Attikis 0.00 0.00 13.51 251.75 916.56 612.55 1,794.38 
Achaias 0.00 0.00 2.72 52.74 242.67 125.74 423.87 
Voiotias 0.00 31.07 90.54 309.98 666.44 514.82 1,612.85 
Grevenon 0.00 0.00 0.42 28.15 16.28 28.44 73.29 
Dramas 0.00 0.00 55.19 84.51 163.96 129.51 433.18 
Evrou 0.00 0.00 3.10 43.40 277.63 87.89 412.01 
Eyvoias 0.00 0.00 3.72 20.48 49.67 66.06 139.93 
Eyrytanias 0.00 0.00 0.00 0.00 0.00 0.96 0.96 
Zakynthoy 0.00 0.00 0.08 1.82 32.39 50.93 85.21 
Ileias 0.00 0.00 11.19 167.48 360.85 359.16 898.68 
Imathias 0.00 0.00 6.07 57.48 122.81 169.00 355.36 
Thesprotias 0.00 0.00 0.94 39.10 73.75 155.33 269.12 
Thessalonikis 0.00 0.00 6.92 89.58 299.98 276.13 672.60 
Ioanninon 0.00 0.00 0.89 11.92 81.80 85.40 180.01 
Kavalas 0.00 0.00 2.55 48.45 109.62 150.49 311.11 
Karditsas 9.59 0.00 0.65 50.08 197.85 254.84 513.00 
Kastorias 0.00 0.00 3.69 24.82 97.34 104.34 230.19 
Kerkyras 0.00 0.00 0.00 0.83 9.53 133.57 143.93 
Kefallinias 0.00 0.00 0.00 0.49 8.73 25.26 34.48 
Kilkis 10.87 1.46 11.47 75.59 76.26 101.96 277.61 
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Kozanis 0.00 0.00 1.47 31.02 172.52 158.44 363.46 
Korinthou 0.00 0.00 21.23 25.73 139.80 88.37 275.13 
Kykladon 0.00 0.00 0.00 1.68 4.25 20.34 26.27 
Lakonias 0.00 0.00 1.10 169.29 80.15 133.06 383.60 
Larisas 0.00 0.00 0.09 216.58 289.67 391.85 898.20 
Leykadas 0.00 0.00 0.00 1.56 4.15 5.27 10.97 
Magnisias 0.00 18.66 2.91 49.72 182.66 181.65 435.60 
Messinias 0.00 0.00 30.33 73.97 199.46 137.48 441.24 
Xanthis 0.00 0.00 20.92 75.05 130.20 459.33 685.50 
Peiraios 0.00 0.00 0.52 7.63 18.83 18.78 45.77 
Pellas 0.00 0.00 22.27 41.87 126.53 194.82 385.50 
Pierias 0.00 0.00 4.36 66.08 182.95 123.63 377.02 
Prevezas 0.00 0.00 0.00 17.64 73.28 126.31 217.23 
Rodopis 0.00 0.00 2.19 37.60 105.26 153.12 298.17 
Serron 0.00 3.83 12.01 64.14 222.00 204.60 506.59 
Sporadon 0.00 0.00 0.00 0.70 2.47 0.00 3.18 
Trikalon 0.00 0.00 1.41 20.60 110.94 179.23 312.18 
Fthiotidas 0.00 0.00 4.53 60.95 338.67 443.96 848.10 
Florinas 0.00 41.37 13.22 26.09 62.58 130.28 273.54 
Fokidas 0.00 0.00 0.24 7.43 56.16 13.36 77.19 
Chalkidikis 0.00 0.00 1.88 35.61 113.91 116.32 267.71 
Total 25.92 134.70 375.78 2611.14 7166.33 7669.20 17,983.07 
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Tons of zinc 
Prefecture Total 2008 Total 2009 Total 2010 Total 2011 Total 2012 Total 2013 Total tons of zinc 
Aitoloakarnania 0.00 0.00 0.07 1.17 2.91 8.22 12.37 
Argolidos 0.07 0.23 0.02 0.47 2.60 1.09 4.48 
Arcadias 0.00 0.23 0.15 0.59 1.84 1.13 3.94 
Artas 0.00 0.00 0.02 0.43 1.60 1.04 3.09 
Attikis 0.00 0.00 0.16 3.02 11.00 7.35 21.53 
Achaias 0.00 0.00 0.03 0.63 2.91 1.51 5.09 
Voiotias 0.00 0.37 1.09 3.72 8.00 6.18 19.35 
Grevenon 0.00 0.00 0.01 0.34 0.20 0.34 0.88 
Dramas 0.00 0.00 0.66 1.01 1.97 1.55 5.20 
Evrou 0.00 0.00 0.04 0.52 3.33 1.05 4.94 
Eyvoias 0.00 0.00 0.04 0.25 0.60 0.79 1.68 
Eyrytanias 0.00 0.00 0.00 0.00 0.00 0.01 0.01 
Zakynthoy 0.00 0.00 0.00 0.02 0.39 0.61 1.02 
Ileias 0.00 0.00 0.13 2.01 4.33 4.31 10.78 
Imathias 0.00 0.00 0.07 0.69 1.47 2.03 4.26 
Thesprotias 0.00 0.00 0.01 0.47 0.88 1.86 3.23 
Thessalonikis 0.00 0.00 0.08 1.07 3.60 3.31 8.07 
Ioanninon 0.00 0.00 0.01 0.14 0.98 1.02 2.16 
Kavalas 0.00 0.00 0.03 0.58 1.32 1.81 3.73 
Karditsas 0.12 0.00 0.01 0.60 2.37 3.06 6.16 
Kastorias 0.00 0.00 0.04 0.30 1.17 1.25 2.76 
Kerkyras 0.00 0.00 0.00 0.01 0.11 1.60 1.73 
Kefallinias 0.00 0.00 0.00 0.01 0.10 0.30 0.41 
Kilkis 0.13 0.02 0.14 0.91 0.92 1.22 3.33 
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Kozanis 0.00 0.00 0.02 0.37 2.07 1.90 4.36 
Korinthou 0.00 0.00 0.25 0.31 1.68 1.06 3.30 
Kykladon 0.00 0.00 0.00 0.02 0.05 0.24 0.32 
Lakonias 0.00 0.00 0.01 2.03 0.96 1.60 4.60 
Larisas 0.00 0.00 0.00 2.60 3.48 4.70 10.78 
Leykadas 0.00 0.00 0.00 0.02 0.05 0.06 0.13 
Magnisias 0.00 0.22 0.03 0.60 2.19 2.18 5.23 
Messinias 0.00 0.00 0.36 0.89 2.39 1.65 5.29 
Xanthis 0.00 0.00 0.25 0.90 1.56 5.51 8.23 
Peiraios 0.00 0.00 0.01 0.09 0.23 0.23 0.55 
Pellas 0.00 0.00 0.27 0.50 1.52 2.34 4.63 
Pierias 0.00 0.00 0.05 0.79 2.20 1.48 4.52 
Prevezas 0.00 0.00 0.00 0.21 0.88 1.52 2.61 
Rodopis 0.00 0.00 0.03 0.45 1.26 1.84 3.58 
Serron 0.00 0.05 0.14 0.77 2.66 2.46 6.08 
Sporadon 0.00 0.00 0.00 0.01 0.03 0.00 0.04 
Trikalon 0.00 0.00 0.02 0.25 1.33 2.15 3.75 
Fthiotidas 0.00 0.00 0.05 0.73 4.06 5.33 10.18 
Florinas 0.00 0.50 0.16 0.31 0.75 1.56 3.28 
Fokidas 0.00 0.00 0.00 0.09 0.67 0.16 0.93 
Chalkidikis 0.00 0.00 0.02 0.43 1.37 1.40 3.21 
Total 0.31 1.62 4.51 31.33 86.00 92.03 215.80 
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Tons of lead 
Prefecture Total 2008 Total 2009 Total 2010 Total 2011 Total 2012 Total 2013 Total tons of lead 
Aitoloakarnania 0.00 0.00 0.06 0.98 2.42 6.85 10.30 
Argolidos 0.05 0.19 0.01 0.39 2.17 0.91 3.73 
Arcadias 0.00 0.19 0.13 0.49 1.53 0.94 3.28 
Artas 0.00 0.00 0.01 0.36 1.34 0.87 2.58 
Attikis 0.00 0.00 0.14 2.52 9.17 6.13 17.94 
Achaias 0.00 0.00 0.03 0.53 2.43 1.26 4.24 
Voiotias 0.00 0.31 0.91 3.10 6.66 5.15 16.13 
Grevenon 0.00 0.00 0.00 0.28 0.16 0.28 0.73 
Dramas 0.00 0.00 0.55 0.85 1.64 1.30 4.33 
Evrou 0.00 0.00 0.03 0.43 2.78 0.88 4.12 
Eyvoias 0.00 0.00 0.04 0.20 0.50 0.66 1.40 
Eyrytanias 0.00 0.00 0.00 0.00 0.00 0.01 0.01 
Zakynthoy 0.00 0.00 0.00 0.02 0.32 0.51 0.85 
Ileias 0.00 0.00 0.11 1.67 3.61 3.59 8.99 
Imathias 0.00 0.00 0.06 0.57 1.23 1.69 3.55 
Thesprotias 0.00 0.00 0.01 0.39 0.74 1.55 2.69 
Thessalonikis 0.00 0.00 0.07 0.90 3.00 2.76 6.73 
Ioanninon 0.00 0.00 0.01 0.12 0.82 0.85 1.80 
Kavalas 0.00 0.00 0.03 0.48 1.10 1.50 3.11 
Karditsas 0.10 0.00 0.01 0.50 1.98 2.55 5.13 
Kastorias 0.00 0.00 0.04 0.25 0.97 1.04 2.30 
Kerkyras 0.00 0.00 0.00 0.01 0.10 1.34 1.44 
Kefallinias 0.00 0.00 0.00 0.00 0.09 0.25 0.34 
Kilkis 0.11 0.01 0.11 0.76 0.76 1.02 2.78 
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Kozanis 0.00 0.00 0.01 0.31 1.73 1.58 3.63 
Korinthou 0.00 0.00 0.21 0.26 1.40 0.88 2.75 
Kykladon 0.00 0.00 0.00 0.02 0.04 0.20 0.26 
Lakonias 0.00 0.00 0.01 1.69 0.80 1.33 3.84 
Larisas 0.00 0.00 0.00 2.17 2.90 3.92 8.98 
Leykadas 0.00 0.00 0.00 0.02 0.04 0.05 0.11 
Magnisias 0.00 0.19 0.03 0.50 1.83 1.82 4.36 
Messinias 0.00 0.00 0.30 0.74 1.99 1.37 4.41 
Xanthis 0.00 0.00 0.21 0.75 1.30 4.59 6.85 
Peiraios 0.00 0.00 0.01 0.08 0.19 0.19 0.46 
Pellas 0.00 0.00 0.22 0.42 1.27 1.95 3.85 
Pierias 0.00 0.00 0.04 0.66 1.83 1.24 3.77 
Prevezas 0.00 0.00 0.00 0.18 0.73 1.26 2.17 
Rodopis 0.00 0.00 0.02 0.38 1.05 1.53 2.98 
Serron 0.00 0.04 0.12 0.64 2.22 2.05 5.07 
Sporadon 0.00 0.00 0.00 0.01 0.02 0.00 0.03 
Trikalon 0.00 0.00 0.01 0.21 1.11 1.79 3.12 
Fthiotidas 0.00 0.00 0.05 0.61 3.39 4.44 8.48 
Florinas 0.00 0.41 0.13 0.26 0.63 1.30 2.74 
Fokidas 0.00 0.00 0.00 0.07 0.56 0.13 0.77 
Chalkidikis 0.00 0.00 0.02 0.36 1.14 1.16 2.68 
Total 0.26 1.35 3.76 26.11 71.66 76.69 179.83 
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Tons of copper 
Prefecture Total 2008 Total 2009 Total 2010 Total 2011 Total 2012 Total 2013 Total tons of copper 
Aitoloakarnania 0.00 0.00 0.37 5.85 14.53 41.08 61.83 
Argolidos 0.33 1.15 0.09 2.35 13.02 5.45 22.38 
Arcadias 0.00 1.15 0.75 2.95 9.18 5.65 19.69 
Artas 0.00 0.00 0.08 2.15 8.02 5.22 15.46 
Attikis 0.00 0.00 0.81 15.10 54.99 36.75 107.66 
Achaias 0.00 0.00 0.16 3.16 14.56 7.54 25.43 
Voiotias 0.00 1.86 5.43 18.60 39.99 30.89 96.77 
Grevenon 0.00 0.00 0.03 1.69 0.98 1.71 4.40 
Dramas 0.00 0.00 3.31 5.07 9.84 7.77 25.99 
Evrou 0.00 0.00 0.19 2.60 16.66 5.27 24.72 
Eyvoias 0.00 0.00 0.22 1.23 2.98 3.96 8.40 
Eyrytanias 0.00 0.00 0.00 0.00 0.00 0.06 0.06 
Zakynthoy 0.00 0.00 0.00 0.11 1.94 3.06 5.11 
Ileias 0.00 0.00 0.67 10.05 21.65 21.55 53.92 
Imathias 0.00 0.00 0.36 3.45 7.37 10.14 21.32 
Thesprotias 0.00 0.00 0.06 2.35 4.42 9.32 16.15 
Thessalonikis 0.00 0.00 0.42 5.37 18.00 16.57 40.36 
Ioanninon 0.00 0.00 0.05 0.72 4.91 5.12 10.80 
Kavalas 0.00 0.00 0.15 2.91 6.58 9.03 18.67 
Karditsas 0.58 0.00 0.04 3.00 11.87 15.29 30.78 
Kastorias 0.00 0.00 0.22 1.49 5.84 6.26 13.81 
Kerkyras 0.00 0.00 0.00 0.05 0.57 8.01 8.64 
Kefallinias 0.00 0.00 0.00 0.03 0.52 1.52 2.07 
Kilkis 0.65 0.09 0.69 4.54 4.58 6.12 16.66 
  
73 
 
Kozanis 0.00 0.00 0.09 1.86 10.35 9.51 21.81 
Korinthou 0.00 0.00 1.27 1.54 8.39 5.30 16.51 
Kykladon 0.00 0.00 0.00 0.10 0.25 1.22 1.58 
Lakonias 0.00 0.00 0.07 10.16 4.81 7.98 23.02 
Larisas 0.00 0.00 0.01 13.00 17.38 23.51 53.89 
Leykadas 0.00 0.00 0.00 0.09 0.25 0.32 0.66 
Magnisias 0.00 1.12 0.17 2.98 10.96 10.90 26.14 
Messinias 0.00 0.00 1.82 4.44 11.97 8.25 26.47 
Xanthis 0.00 0.00 1.25 4.50 7.81 27.56 41.13 
Peiraios 0.00 0.00 0.03 0.46 1.13 1.13 2.75 
Pellas 0.00 0.00 1.34 2.51 7.59 11.69 23.13 
Pierias 0.00 0.00 0.26 3.96 10.98 7.42 22.62 
Prevezas 0.00 0.00 0.00 1.06 4.40 7.58 13.03 
Rodopis 0.00 0.00 0.13 2.26 6.32 9.19 17.89 
Serron 0.00 0.23 0.72 3.85 13.32 12.28 30.40 
Sporadon 0.00 0.00 0.00 0.04 0.15 0.00 0.19 
Trikalon 0.00 0.00 0.08 1.24 6.66 10.75 18.73 
Fthiotidas 0.00 0.00 0.27 3.66 20.32 26.64 50.89 
Florinas 0.00 2.48 0.79 1.57 3.76 7.82 16.41 
Fokidas 0.00 0.00 0.01 0.45 3.37 0.80 4.63 
Chalkidikis 0.00 0.00 0.11 2.14 6.83 6.98 16.06 
Total 1.55507 8.081857 22.55 156.6686 429.9798 460.1521 1,078.98 
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Tons of silver 
Prefecture Total 2008 Total 2009 Total 2010 Total 2011 Total 2012 Total 2013 Total tons of silver 
Aitoloakarnania 0.00 0.00 0.00 0.06 0.15 0.41 0.62 
Argolidos 0.00 0.01 0.00 0.02 0.13 0.05 0.22 
Arcadias 0.00 0.01 0.01 0.03 0.09 0.06 0.20 
Artas 0.00 0.00 0.00 0.02 0.08 0.05 0.15 
Attikis 0.00 0.00 0.01 0.15 0.55 0.37 1.08 
Achaias 0.00 0.00 0.00 0.03 0.15 0.08 0.25 
Voiotias 0.00 0.02 0.05 0.19 0.40 0.31 0.97 
Grevenon 0.00 0.00 0.00 0.02 0.01 0.02 0.04 
Dramas 0.00 0.00 0.03 0.05 0.10 0.08 0.26 
Evrou 0.00 0.00 0.00 0.03 0.17 0.05 0.25 
Eyvoias 0.00 0.00 0.00 0.01 0.03 0.04 0.08 
Eyrytanias 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Zakynthoy 0.00 0.00 0.00 0.00 0.02 0.03 0.05 
Ileias 0.00 0.00 0.01 0.10 0.22 0.22 0.54 
Imathias 0.00 0.00 0.00 0.03 0.07 0.10 0.21 
Thesprotias 0.00 0.00 0.00 0.02 0.04 0.09 0.16 
Thessalonikis 0.00 0.00 0.00 0.05 0.18 0.17 0.40 
Ioanninon 0.00 0.00 0.00 0.01 0.05 0.05 0.11 
Kavalas 0.00 0.00 0.00 0.03 0.07 0.09 0.19 
Karditsas 0.01 0.00 0.00 0.03 0.12 0.15 0.31 
Kastorias 0.00 0.00 0.00 0.01 0.06 0.06 0.14 
Kerkyras 0.00 0.00 0.00 0.00 0.01 0.08 0.09 
Kefallinias 0.00 0.00 0.00 0.00 0.01 0.02 0.02 
Kilkis 0.01 0.00 0.01 0.05 0.05 0.06 0.17 
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Kozanis 0.00 0.00 0.00 0.02 0.10 0.10 0.22 
Korinthou 0.00 0.00 0.01 0.02 0.08 0.05 0.17 
Kykladon 0.00 0.00 0.00 0.00 0.00 0.01 0.02 
Lakonias 0.00 0.00 0.00 0.10 0.05 0.08 0.23 
Larisas 0.00 0.00 0.00 0.13 0.17 0.24 0.54 
Leykadas 0.00 0.00 0.00 0.00 0.00 0.00 0.01 
Magnisias 0.00 0.01 0.00 0.03 0.11 0.11 0.26 
Messinias 0.00 0.00 0.02 0.04 0.12 0.08 0.26 
Xanthis 0.00 0.00 0.01 0.05 0.08 0.28 0.41 
Peiraios 0.00 0.00 0.00 0.00 0.01 0.01 0.03 
Pellas 0.00 0.00 0.01 0.03 0.08 0.12 0.23 
Pierias 0.00 0.00 0.00 0.04 0.11 0.07 0.23 
Prevezas 0.00 0.00 0.00 0.01 0.04 0.08 0.13 
Rodopis 0.00 0.00 0.00 0.02 0.06 0.09 0.18 
Serron 0.00 0.00 0.01 0.04 0.13 0.12 0.30 
Sporadon 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Trikalon 0.00 0.00 0.00 0.01 0.07 0.11 0.19 
Fthiotidas 0.00 0.00 0.00 0.04 0.20 0.27 0.51 
Florinas 0.00 0.02 0.01 0.02 0.04 0.08 0.16 
Fokidas 0.00 0.00 0.00 0.00 0.03 0.01 0.05 
Chalkidikis 0.00 0.00 0.00 0.02 0.07 0.07 0.16 
Total 0.015551 0.080819 0.225466 1.566686 4.299798 4.601521 10.79 
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Tons of rest 
Prefecture Total 2008 Total 2009 Total 2010 Total 2011 Total 2012 Total 2013 Total tons of rest 
Aitoloakarnania 0.00 0.00 3.44 54.36 134.96 381.60 574.37 
Argolidos 3.05 10.67 0.80 21.82 120.94 50.60 207.87 
Arcadias 0.00 10.68 7.01 27.36 85.32 52.51 182.88 
Artas 0.00 0.00 0.71 19.96 74.47 48.51 143.65 
Attikis 0.00 0.00 7.53 140.32 510.89 341.44 1,000.19 
Achaias 0.00 0.00 1.52 29.40 135.26 70.09 236.26 
Voiotias 0.00 17.32 50.47 172.78 371.47 286.96 899.00 
Grevenon 0.00 0.00 0.23 15.69 9.08 15.85 40.85 
Dramas 0.00 0.00 30.77 47.10 91.39 72.19 241.45 
Evrou 0.00 0.00 1.73 24.19 154.75 48.99 229.65 
Eyvoias 0.00 0.00 2.08 11.41 27.68 36.82 78.00 
Eyrytanias 0.00 0.00 0.00 0.00 0.00 0.53 0.53 
Zakynthoy 0.00 0.00 0.04 1.01 18.05 28.39 47.50 
Ileias 0.00 0.00 6.24 93.35 201.14 200.19 500.92 
Imathias 0.00 0.00 3.38 32.04 68.45 94.20 198.07 
Thesprotias 0.00 0.00 0.52 21.80 41.11 86.58 150.01 
Thessalonikis 0.00 0.00 3.86 49.93 167.21 153.91 374.91 
Ioanninon 0.00 0.00 0.50 6.65 45.59 47.60 100.34 
Kavalas 0.00 0.00 1.42 27.01 61.10 83.88 173.41 
Karditsas 5.34 0.00 0.36 27.92 110.28 142.05 285.95 
Kastorias 0.00 0.00 2.05 13.84 54.26 58.16 128.31 
Kerkyras 0.00 0.00 0.00 0.46 5.31 74.45 80.23 
Kefallinias 0.00 0.00 0.00 0.27 4.86 14.08 19.22 
Kilkis 6.06 0.81 6.39 42.13 42.51 56.83 154.74 
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Kozanis 0.00 0.00 0.82 17.29 96.16 88.32 202.59 
Korinthou 0.00 0.00 11.83 14.34 77.92 49.26 153.36 
Kykladon 0.00 0.00 0.00 0.94 2.37 11.34 14.64 
Lakonias 0.00 0.00 0.61 94.36 44.67 74.17 213.82 
Larisas 0.00 0.00 0.05 120.72 161.46 218.42 500.66 
Leykadas 0.00 0.00 0.00 0.87 2.31 2.94 6.12 
Magnisias 0.00 10.40 1.62 27.71 101.81 101.25 242.80 
Messinias 0.00 0.00 16.91 41.23 111.18 76.63 245.95 
Xanthis 0.00 0.00 11.66 41.84 72.57 256.03 382.10 
Peiraios 0.00 0.00 0.29 4.25 10.50 10.47 25.51 
Pellas 0.00 0.00 12.42 23.34 70.53 108.59 214.88 
Pierias 0.00 0.00 2.43 36.83 101.98 68.91 210.15 
Prevezas 0.00 0.00 0.00 9.83 40.85 70.41 121.09 
Rodopis 0.00 0.00 1.22 20.96 58.67 85.35 166.20 
Serron 0.00 2.14 6.69 35.75 123.74 114.05 282.37 
Sporadon 0.00 0.00 0.00 0.39 1.38 0.00 1.77 
Trikalon 0.00 0.00 0.79 11.48 61.84 99.90 174.01 
Fthiotidas 0.00 0.00 2.52 33.97 188.78 247.46 472.73 
Florinas 0.00 23.06 7.37 14.54 34.88 72.62 152.47 
Fokidas 0.00 0.00 0.13 4.14 31.31 7.45 43.02 
Chalkidikis 0.00 0.00 1.05 19.85 63.49 64.84 149.22 
Total 14.4466 75.08045 209.4578 1,455.452 3,994.512 4,274.813 10,023.76 
 
